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(U)  The  tM.  Tunnel  Weapon  was  evaluated  In  the  Republic  of  Viet  Kan 
during  July  through  October  1969.  1ft*  result*  of  this  eve'iaeton  Indicated 
that  tha  weapon  ayataa  was  wall  received  primarily  bacaua*  tha  low  firing 
noise  permit tad  ua*  of  tha  weapon  without  giving  aw  ly  the  user 'a  position. 

In  addition  to  ita  tunnel  exploration  role,  tha  weapon  we*  used  in  ambush 
situations  and  in  search  and  destroy  operations.  Secauaa  of  thia,  the 
weapon  ia  now  designated  the  Quiet,  Special-Purpose  Ravolver  (QSPfQ. 

(U)  Before  consideration  could  be  given  to  quantity  procurement,  it  was 
necessary  to  correct  any  weapon  and  ammunition  deficiencies  noted  during 
the  BVW  evaluation,  particularly  those  reported  aa  ammunition  misfires, 

(tt)  th*  objectives  of  this  program  were  to  determine  tha  causa*  of  mis- 
fires  and  malfunctions  of  the  Quiet,  Spec iai-Pur pose  Revolver  and  its  j  *ao- 
ciatad  low  signature,  multi-projectlle  ammunition;  to  modify  or  redesign 
components  to  effect  naceeeary  correctlona  including  testing  of  all  components 
to  assure  reliability  of  corrective  action;  and  to  modify  weapons  and  fabrl* 
cate  ammunition  for  reliability  testing  by  USALWL, 

(U)  the  effort  expended  under  this  contract  revealed  that  the  major 
causes  of  the  ala  fires  were  the  marglnel  firing  pin  energy  and  the  combination 
anvil*;*  imer  design  of  the  ammunition.  A  secondary  or  halper  spring  was 
added  to  the  weapon's  mainspring  that  providad  a  50%  increase  in  firing  pin 
antrgy  and  alimlnatod  mainspring  degradation.  The  aaamnUion  was  redesigned 
with  fewer  parte  and  the  prlcmr  uas  repositioned  and  exposed  at  the  base  of 

ill 
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ths  round  for  direct  contact  by  the  firing  pin  as  in  conventional  ammunition. 
Thaaa  design  improvement*  reaultad  in  not  a  single  misfire  throughout  the 
development,  aasuranca,  and  acceptance  teata  associated  with  this  program. 

(U)  Numerous  other  design  improvements  vara  incorporated  into  tha  weapon , 
aasnunition  end  holatar  assembly.  Ae  the  completion  of  the  program,  improved 
weapons,  improved  holster  assemblies,  and  improved  ammunition  complete  with 
packaging  were  delivered  for  further  user  tests. 

(U)  A  series  of  firing  tests  were  conducted  by  Ufl.  to  evaluate  the  rail' 
ability  end  effectivenasa  of  the  QSPR  and  ammunition.  Analyses  of  the  data 
ehowed  the  reliability  of  the  weapon  and  admonition  to  be  good  fit  this 
stage  in  the  development  end  that  the  Q$PR  offere  considerable  lethality 
Improvement  over  both  tha  caliber  ,3d  revolver  end  the  caliber  .45  pietol 
inalde  the  ranges  of  interest. 
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FOREWORD 

,J)  ThU  work  w*6  conducted  for  the  USA  Lend  Werfare  Laboratory  under 
the  terms  of  Contract  No.  DAAD0.W0-C-G270.  Thia  report  relate*  all  effort* 
authorised  under  the  terms  of  thi*  contract.  The  task  performed  under  the 
basic  contract  we*  to  determine  the  cause*  of  ammunition  misfires  end  mal* 
functions  and  to  effect  remedial  action  to  eliminate  same.  A  modification 
of  tha  basic  contract  included  the  fabrication  and  testic^  of  various  b«rrol 
configuration*  to  yield  the  optimum  hall U  ic  dispersion.  A  further  contract 
modification  provided  for  fabrication  of  additional  weapons  and  holsters  and 
modification  of  exist  in®  weapons  and  ammunition, 

(U)  Teeke  No,  5,  6  and  8  of  Contract  No.  BAAD03-71-C-0270  provided 
environment''!  teste,  corrective  rework,  additional  environmental  teete  and 
corrective  rework  of  regaining  QSFK  ammunition. 
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MO  DISCUSSION 
(U)  A.  iackgtound 

(U)  Tr.e  Quiet ,  Special  "Purpose  Revolver  (QSPf.)  Is  e  balanced, 

compact,  alx-shot,  cylinder-loaded,  txposed-h earner ,  selactUe-double-action, 
codified  Smith  and  Waeson  ,44  Magmas  revolver.  It  firee  a  special  cartridge 
containing  IS  high  density  pellets  at  r  sound  level  comparable  to  the 
silenced  .22  caliber  pistol.  This  mult ipei let  cartridge  improves  its 
effectiveness  since  the  shot  pettern  is  similar  to  that  of  a  shotgun.  Its 
low  signature  character istic  coupled  with  its  high  density  multi-projectile 
capability  render  it  highly  effective  in  quick  response,  close-in  tactical 
situations. 

(U)  this  weapon  system  was  'valuatad  in  the  Republic  of  Viet  Nam 

during  July  through  October  1969,  The  results  of  this  evaluation  indi¬ 
cated  that  the  weapon  system  vet  well  received,  primarily  because  the 
low  firing  noise  permitted  use  of  the  weapon  without  giving  away  the  user'e 
position.  Its  multi-pellet  cartridge  afforded  effective  fire  capability  in 
those  situations  where  there  was  no  time  for  point  or  elm  fira  and  was  thus 
found  to  be  Ideally  Suited  for  ambushes.  Respondents  particularly  liked 
to  use  the  weapon  when  bunkers,  houses  end  spider  holes  wtre  encountered 
on  search  end  destroy  operations.  Its  small  sUe  tnabled  tham  to  reach 
quickly  around  corners  end  fire  without  exposing  more  then  a  hand  and  arm, 
Thu  capability  had  a  beneficial  psychological  offset  on  respondents,  and 
they  reported  it  was  possible  to  clear  such  areas  much  more  rapidly  with  Che 
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QS»  than  with  a  rifle,  Several  comments  were  reported  the.  this  weapon 
syaten  would  be  Ideally  suited  as  a  survival  weapon  fur  aircrew*  and 
Special  Forces  personnel. 

(U)  Before  consideration  could  be  given  to  quantity  procurement, 

it  waa  necessary  to  correct  any  weapon  and  ammunition  deficiencies  noted 
during  *he  RVN  evaluation,  particularly  those  reported  as  ammunition  mis* 
fires.  In  addition,  numerous  user  comments  regarding  possible  improvements 
to  the  system  were  worthy  of  tonaldwi ai 

(U)  The  objectives  of  this  program  were  to  determine  the  cause*  of 

ammunition  misfires  anu  malfunctions;  to  modify  or  redesign  components  to 
effect  necessary  corrections  Including  testing  oi  all  components  to  assure 
reliability  of  corrective  action;  and  to  modify  vsai>ons  and  fabricate 
ammunition  for  reliability  testing  by  USALWL,  The  program  was  divided  «nto 
three  phaaet . 

(1)}  Phase  1  included  the  design  evaluation  to  determine  toe  causes 

of  the  .munition  misfires  and  malfunctions  and  to  vltect  remedial  action 
to  eliminate  same.  Other  design  con* Her  at  inn*  «**•?  directed  toward  Im¬ 
proved  ammunition  sealing  technique* ,  improved  weapon  and  ammunition  protec¬ 
tive  finishes,  an  Improved  holster  and  cartridge  carrier  design,  o  proved 
1 jtha lit/  ti pub l lit/  of  the  auvnunit Ion  and  tne  addition  of  a  lanyard  retaining 
ring  to  the  weaiurn.  At  the  conclusion  of  Phase  1,  aoO  improved  round*  were 
fabricated  and  test  fired  for  design  assurance  tests, 

('!)  Phase  U  included  the  fabrication  of  llii  additional  rounds, 

U*  for  final  acceptance  test  firings  at  tills  contractor's  facility,  and 
1000  for  final  delivery  to  USALWL, 
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(U)  Fha««  III  included  the  fabrication,  teat  and  evaluation  of  three 

barrel  eonf iguretions  to  eatabUah  the  optimise  deaign  for  the  dealred  bal¬ 
listic  dispersion. 

(W)  extended  scope  of  work  vaa  provided  to  fabricate  additional 

weapons  and  holsters  and  to  perforo  design  alteration  and  rework  of  weapons 
and  tefflunition  after  U5ALWL  reliability  teats  revealed  m l functions.  After 
correction  of  these  deficiencies,  samples  of  ammunition  and  weapons  were 
subjected  to  environmental  tests.  The  preeenca  of  moiature  in  the  anmunition 
indicated  additional  waterproofing  to  be  necessary,  The  correction  was  made 
and  verified  by  additional  environmental  testa.  The  balance  of  anmunltion 
05?  hsssS  wt 3  then  corrected  and  delivered  to  the  USALWL, 

(11)  Following  ia  a  detailed  discussion  of  the  weapon  system* 

deficiencies  revs a led  as  a  result  of  the  effort  expended  under  the  contract, 
along  with  the  resulting  design  improvements,  Those  lMprovements  associated 
with  the  revolver,  swswnition  and  bolster  are  presented  respectively  along 
with  a  discussion  on  lethality  investigations  and  a  section  including  test 
data, 

(U)  S.  Revolver  Evaluation  and  Design  improvements 

(«)  Ten  GFP  Weapons  (Modified  Smith  end  Wesson  ,Wi  snignua  revolvers), 

Figure  1,  wire  carefully  examined  to  ascertain  any  obvious  fault#  or  die* 
erepcacias  as  a  result  of  menu  factor a,  OBsaably,  or  use  in  the  field,  that 
nay  have  contributed  to  aasamition  misfires  experienced  during  the  RVN 
evaluation.  Considerable  Mushrooming  of  the  firing' pin  was  quire  evident 
and  consequently  the  firing  pin  protr"*lon  above  the  breech  face  was  signifi¬ 
cantly  under  toiaraacs,  In  addition,  brlr.elling  of  the  weapon's  fr**a  at  th« 
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brMCh  face  wasted  on  nil  ten  weapon*  u  a  result  of  round  setback  forces. 

It  was  further  observed  that  the  mainspring  tensioning  screw  was  not  seated 
an  oil  tea  weapons,  but  had  either  become  loose  or  was  backed  out  Intentionally 
to  achieve  a  lower  trigger  pull.  The  backing  off  of  this  spring  tensioning 
screw  would  significantly  degrade  firing  pin  energy, 

(U)  The  available  firing  pin  energy  was  measured  for  each  weapon  with 

the  aid  of  a  simulated  round,  copper  crushers  snd  an  original  Salth  and  Wesson 
firing  pin.  The  nainsprlng  tensioning  screw  was  fully  seated  in  all  cases  end 
a  nussl«-up  weapon  orientation  was  employed  since  this  orientation  yielded  the 
least  upper  crusher  indentation  depth  end  represented  the  minimum  energy  level. 
Slaillurly,  the  double  action  node  of  weapon  operation  use  also  employed  exclu* 
eivsly.  The  minimum  sad  maximum  copper  crusher  indentation  depths  recorded  for 
the  ten  wessons,  Flgt  i  2,  correspond  to  firing  pin  energy  levels  of  11.0  snd 
31. S  inch  ounces  respectively.  Also  indicated  is  the  manufacturers  energy 
requirement  to  reliably  fire  thi  Ho,  1  1/2  small  pistol  primer  (used  in  the 
eitiArinc  ammunition)  and  the  No.  *  1/2  laree  pistol  primer  (weed  in  standard 
.44  nagnun  few-nitlon).  Zt  bee tea  quits  obvious  that  sows  o£  the  weapons 
exhibited  firing  pin  energise  contider jhly  below  that  required  to  reliably  fire 
the  Ho,  l  1/2  primer,  even  with  the  mainspring  tensioning  screw  fully  seated, 
and  neglecting  tha  additional  energy  .oae  absorbed  in  accelerating  the  anvil 
into  the  primer.  (See  section  on  action  it  ion}*  It  therefore  became  reasonable 
Co  aaatua  that  these  low  firing  pin  energy  levels  could  have  been  responsible 
Soe  ammunition  Misfires,  particularly,  If  the  mainspring  cautioning  scr~v  had 
bean  backed  out  to  achieve  a  lower  trigger  pu’ ’ 
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(0)  Xev  unused  mainsprings  were  secures  £roa  Smith  and  Uasson  and 

•tMtgy  levels  vara  raeordad  for  six  of  Chan,  In  a  atngla  weapon,  and  under 
Identical  condition*  a*  before,  These  values  ar#  alto  presented  In  Figure  2, 
Kota  that  the  significantly  higher  anergic*  fro*  these  new  springs  ail  exceed 
the  energy  requirements  for  the  large  pistol  primer.  It  was  concluded  at  this 
point  that  the  mainsprings  in  the  ten  QfP  weapons  had  definitely  experienced 
a  degradation.  Xt  was  further  theorised  that  eevere  hawser  rebound  could  cause 
this  detrimental  effect  by  exercieing  the  aprlng  at  an  extremely  high  rate. 
Haewsr  rebound  wee  known  to  be  prevalent  because  of  the  reversing  action  of  the 
anvil  within  the  round  itsalf.  At  the  onset  of  firing,  the  anvil  is  first 
driven  forward  into  tha  pr later  by  the  impact  of  the  firing  pin.  Upon  round 
initiation  the  anvil  is  ehan  thrust  rearward  to  its  Initial  static  position. 

Xt  is  this  rearward  movement  of  the  anvil  against  tha  firing  pin  that  is 
responsible  for  the  haauwr  rebound  phenomena.  Subsequent  high  speed  motion 
pictures  of  the  mainspring  and  hammer  movements  during  firing  substantiated 
that  the  hs&aer  rebounds  all  tha  way  back  in  .00)  seconds  end  impacts  the 
weapon  frame.  However,  when  compared  to  the  .243  Inches  of  spring  travel,  a 
spring  velocity  of  6,9  feet  p«r  second  was  realised ,  Thus,  it  became  obvious 
that  the  spring  velocity  during  hawser  rebound  was  relatively  low,  end  not  s 
significant  factor  in  spring  degradation,  Xt  was  further  observed,  however, 
that  noticeable  spring  oscillation  occurred  after  the  hammer  impacted  th* 
weapon's  feaae,  Xt  la  believed  that  theca  oscillations  occur  as  a  result  of 
the  kinetic  energy  retraining  in  the  spring  after  the  hammer  has  impacted  thw 
frame 4 

(U)  Concurrent  analytical  (studies  indicated  that  fully  seating  the 

spring  tensioning  screw  resulted  in  such  a  high  initial  pre-io«i*  that  the 
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spring  vu  being  stressed  beyond  it*  yield  point  when  the  htm— r  is  fully 
cocked  against  the  fem  (point  of  maximum  sprint  deflection).  These  analytical 
results  vers  subsequently  verified  experlstentally.  Three  new  unused  mainsprings 
were  individually  installed,  again  in  a  single  weapon  with  spring  tensioning 
screw  fully  seated,  and  dry  cycled  by  hand  cocking  the  hammer  until  it  contacted 
the  frame  100  tines  each,  Energy  measurement,  both  before  end  after  cycling, 
indicated  the  firing  pin  energies  of  these  three  springs  were  degraded  18.5%,, 
23.0%,  and  37.0%,  respectively.  Thus,  it  was  concluded  that  a  portion  of  the 
energy  loss  experienced  in  the  ten  GFP  weapons  can  be  correleted  to  the  fact 
that  the  springs  were  overstrecsed  initially,  Furthermore,  additional  stresses 
induced  into  the  spring  due  to  hasener  rebound  (as  computed  from  ration  charac¬ 
teristics  observed  from  the  high  speed  notion  pictures)  could  have  had  a  further 
progressiva  degrading  effect. 

(U)  Continued  experimentation  revealed  that  if  the  aprlng  tensioning 

screw  was  restricted  such  that  the  springs  were  not  overstreseed  Initially,  then 
no  energy  degradation  occurred  due  to  dry  cycling.  However,  in  so  doing,  eh# 
available  firing  pin  energy  wee  of  the  magnitude  of  22.3  inch  ounces,  and  affordsd 
little  exnese  of  the  20  inch  ounces  required  to  reliably  fire  the  Ho.  1  1/2 
primer.  8uch  a  small  safety  factor  on  firing  pin  energy  was  considered  incom¬ 
patible  with  the  primary  objective  of  this  program,  namely  to  increase  round 
functioning  reliability  by  eliminating  misfires. 

(U)  Consequently ,  a  dual  spring  installation  was  designed  consisting 

of  the  original  mainspring  with  limited  preload  so  as  not  to  be  overstreaoed , 
and  an  additional  small  compression  spring  placed  between  the  mainspring  and 
weapon  handgrip  frame  as  shown  on  the  following  page.  The  resulting  firing 
pin  energy  of  )4,G  Inch  ounces,  attributable  to  this  secondary  or  helper  spring. 
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represents  a  5W.  energy  Increase  and  effectively  provides  a  significant  safety 
factor  over  the  20  inch  ounces  required.  Subsequent  monitoring  of  this  im¬ 
proved  dual  tipring  installation  through  repeated  dry  cycling  and  actual  live 
firing  testa  revealed  no  spring  energy  degradation  whatsoever.  Also  of 
extreme  importance  la  the  fact  that  not  a  single  eiefira  occurred  throughout 
this  progress  with  the  advent  of  the  dual  spring  installation  and  other  ammml* 
tlon  design  improvements  discussed  later  in  this  report. 

<UJ  Two  Ct'P  weapons  were  modified  to  accept  this  duel  spring  in«tal» 

1st  Ion.  At  the  came  tlice ,  e  hardened  steel  insert  was  installed  in  the  breech 
face  on  one  of  them,  to  prevent  br  Inal  Hug  due  to  round  setback  forces.  Con¬ 
current  ememltion  improvements  permitted  the  removal  of  the  murhroomad  firing 
pine  end  these  were  replaced  with  standard  Smith  and  Wesson  firing  pine  (Sea 
section  on  aseaunitinn) .  Early  testing  with  the  increased  firing  pin  energy 
produced  a  few  Minor  primer  punctures,  necessitating  a  slight  reduction  in 
firing  pin  protrusion  and  end  radius  configuration.  These  two  modified  weapons, 
designated  as  a  primary  and  secondary  weapon,  were  used  for  all  subsequent 
development  end  assurance  tests,  A  few  weapon  problems  arose  during  the 


9 


UNCLASSIFIED 


assurance  test  o f  200  rounds  but  wer«  euba«qu<*  itly  corrected.  These  problems 
arc  fully  discussed  in  Appendix  B. 

(U)  Varioua  protective  fiaiahn  for  the  weapon  ware  investigated  to 

improve  the  corrosion  and  wear  raaiatanca  afforded  by  the  existing  weapon 

£ 

blueing.  A  black  Teflon-S  coating  was  selected  aa  the  most  promising  and  this 
finish  was  applied  to  all  internal  and  external  surfaces  of  a  .38  special 
revolver  (not  associated  with  this  program)  for  evaluation.  Tefloa-S*  Is  a 
non-stick,  self-lubricating,  easy  to  clean,  ruat  resistant,  protective  finiah, 
first  applied  and  subsequently  cured  by  oven  baking.  Evaluation  of  this 
finish  included  weapon  test  firings,  and  subjection  to  corrosion  inducing 
environments.  The  Te£?on-S*  coating  was  remarkably  easy  to  clean  and  exhibited 
superior  rust  prevention  qualities  as  opposed  to  other  revolver  finishes.  Thus, 
the  Taflon-5*  costing  wee  selected  as  the  improved  protective  finish  for  the 
Quiet,  Special-Purpose  Revolver, 

(U)  At  the  conclusion  of  this  basic  program,  four  new  weapons  were  procured 

from  Smith  end  Wesson  and  remade  into  Quiet,  Special  Purpose  Revolvers.  In 
addition  to  ell  modifications  previously  required,  the  four  new  weapons  con¬ 
tained  the  following  design  improvements t 

1,  a  .362  inch  diameter  hardened  steel  Insert  recessed  In  the 
breech  face  to  preclude  brine! ling  due  to  round  setback 
forces. 

2,  a  hast  treated  hand  pin  and  hamper  pivot  pin. 

3,  e  modified  firing  pin  length  and  end  radius. 


*  Registered  DuPont  Trademark 
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4*  a  secondary  or  halpar  spring  along  with  thu  weapon'* 
mainspring  to  inert***  firing  pin  etmrsy. 

3.  mainspring  tantionlng  screw  pinned  in  place  to  preclude 
firing  pin  energy  adjustment. 

6*  a  lanyard  retaining  ring  located  in  the  hand  grip  butt. 

7.  a  ,4»00  inch  diameter  straight  bore  barrel. 

8.  an  Improved  dull  black  Tsflon-S*  protective  finish. 

(U)  These  additional  mr  'Ificationa  were  a  direct  result  of  weapon 

improvements  evaluated  during  this  program  and  ware  considered  to  satisfy 
all  program  objectives.  The  four  new  weapons  were  ueed  exclusively  st  the 
end  of  the  program  for  wespon  end  £  munition  ecceptence  test.,  without 
incident,  prior  to  final  doliv*  /.  The  straight  bore  barrel  was  selected 
during  acceptance  tests  for  imf.ovad  ballistic  dispersion.  This  is  more 
fully  documented  in  the  test  section  of  this  report. 

(U)  Daitvary  of  the  four  weapons  to  the  Government  end  their  sub- 

sequent  teat  firings  reveslad  th«  following  problem  erase: 

e  Excessive  west  between  the  mating  surfscea  of  the 
cylinder  and  the  cylinder  mounting  yoke, 

•  Revolver  side  plats  screws  loosening  during  firing,  end 

•  Difficulty  in  functioning  the  weaoon  due  to  ammu¬ 
nition  interference  during  cylinder  rotation, 

(U)  A  contract  modification  w«e  suerdsd  to  provide  corrective  maaauraa 

for  tha  above  problem*,  incorporate  these  correction*  into  the  four  Q5F*  weapon* 

tested  and  fabricate  two  new  QSPR  weapons  t  the  revised  configuration. 

(U)  Inspection  of  tha  four  QSPK  weapons  revealed  that  upon  firing. 

the  recoil  of  the  cylinder  is  transmitted  into  the  weapon  thru  s  small  bearing 
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itu  on  the  cylinder  mounting  yoke.  This  bearing  aces ,  Chough  adequate  for 
the  standard  .44  magnum  ammunition,  vu  excessively  worn  duo  to  tha  combined 
recoil  of  firing  Che  QSPR  ammunition  end  Che  euheequenc  forward  load  trana- 
■It ted  chru  Che  cylinder  by  ■ Copping  the  pie Con  inside  Che  eeaunicion. 

<U)  The  result  of  this  wear  to  excessive  clearance  ia  Che  forward 

end  eft  location  of  the  cylinder.  Thie  moveaene  ia  thought  to  contribute 
greedy  to  the  difficulty  in  functioning  the  waepon  due  to  ammunition  later* 
ferattce  during  cylinder  rotation. 

(U>  Correction  of  thie  wear  problem  vac  accomplished  by  machining 

off  Che  existing  bearing  aurfacas  on  tha  cylinder  and  counting  yoke  end 
adding  a  Hardened  steel  washer  of  iargtr  diameter  such  that  thv  new  bearing 
area  is  approximately  tripled.  Subsequent  teat  firings  hove  demonstrated 
the  success  of  this  aodlf icetion, 

(U)  The  looeaning  of  the  weapon  side  plate  screws  during  firing 

wee  thought  to  be  caused  by  decreased  friction  due  to  the  eddttlon  of  the 

$  * 

Tefie«*S  protective  finish.  The  correction  of  this  problse  was  accomplished 

by  using  screws  with  nylon  inserts  in  the  threads.  These  inserts  provide 

a  locking  effect  which  prevented  any  subsequent  loosening  during  teat  firings. 

(U)  Tha  difficulty  in  functioning  the  weapon  due  to  ammunition 

lneerfarence  during  cylinder  rotation  was  thought  to  be  predominantly  caused 

by  the  cylinder  end  cylinder  mounting  yvka  veer  problem.  An  additional  weapon 

modification  was  made  however  Co  furthar  assure  elimination  of  the  problem. 

(U)  An  improved  surface  bsval  at  tha  rear  of  the  barrel  was  added 

so  Chet,  as  the  next  round  of  ammunition  was  advanced  into  the  firing  position 
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by  cylinder  rotation,  there  would  be  no  sharp  cornara  to  cause  any  raalstanca. 

(U)  In  addition  to  all  modifications  to  a  standard  Smith  and  Wasson 

♦44  Magnus  pistol  previously  required,  the  following  design  improvements  were 
thus  made  to  yield  the  completed  QSPR  weapon  under  the  scope  of  this  contract 
modification. 

1.  Addition  of  a  hardened  steal  washer  between  cylinder 
end  yoke  to  provide  Increased  bearing  surfaces. 

2.  Addition  of  nylon  Inserts  In  the  tide  plate  screws  to 
prevent  loosening  during  firing. 

3.  Improved  surface  bevel  at  the  roar  of  the  barrel  for 
smooth  rotation  of  the  cartridge. 

Four  improved  end  two  new  QSFK  weapon*  ware  delivered  to  the  Government. 

(U)  Task  Kuaber  S  of  Contract  No.  DAAD05-71-C-0270  provided  for 

envlronnsntal  conditioning  of  QSft  weapon  and  ameunitlon.  Inspection  end 
teste  of  the  conditioned  weepon  revealed  no  malfunctions.  Appendix  'V  con¬ 
tain*  detail*  of  the  environmental  conditioning  of  the  QS Pit  weapon. 

C.  Ammunition  Evaluation  and  Design  Iwprovemsnt* 

(U)  the  existing  anglcveerit^  drawings  of  th*  aswunitloo  were  care¬ 

fully  surveyed  with  regard  to  tolerance  build-up,  press  fits,  esse  of  assembly 
s«*d  sellable  functioning.  One  area  worthy  of  con* Idarat ion  with  regard  to 
misfires  is  In  the  primer  retainer  assembly  (Sue  Figure  3).  As  then  designed, 
in  the  extreme  cate,  the  tnvll  could  project  into  the  pr'-er  sc  much  as  ,011 
inches,  even  after  the  primer  htd  been  consolidated  as  much  se  .011  inches, 

A  pore Ibis  over-consolidation  of  the  primer  could  Have  s  desensitising  effect 
and  attribute  to  Ml  functions  or  mis f tree.  Forty-seven  GFP  rounds  of  ammu¬ 
nition,  designated  ae  misfires  from  the  kVN  evaluation,  were  evaluated  by 
radiography  to  accent  In  any  obvious  faults  or  discrepancies  ae  a  result  of 
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manufacture  or  assembly.  Ixamsnstion  of  the  X-rays  proved  negative,  in  f*ct, 
es  appreciable  movement  of  tha  anvil  could  b«  detected,  thie  observation 
tended  ts  support  tbs  theory  that  tha  staking  lacquer  used  around  tha  anvil, 
wh*a  alidad  to  a aiply  cure  for  several  months,  could  conceivably  prevent  or 
ratard  tha  cavil's  forward  ssoveaent  Into  the  primer  and  thus  absorb  most  of 
ths  available  firing  pin  energy.  To  check  this,  primer  sensitivity  testa 
wars  conducted  on  fifteen  unused  rounds  returned  from  Viet  Nam.  The  primer 
aseeabllee  were  resoved  from  the  rounds,  placed  in  &  tout  fixture,  end 
subjected  to  £  firing  pin  energy  of  20  inch  ounces,  the  manufacturer's 
recessaandation  to  reliably  fire  the  No,  1  1/2  small  pistol  primer ,  All  fifteen 
prirtars  functioned  on  the  firet  impact  even  though  the  firing  pin  penetration 
wca  varied  from  .045  Inchew  to  ,030  inches.  Although  this  relatively  small 
easqpliftg  wee  recognised,  it  became  evident  at  this  point  that  the  staking 
l®s.<|u*r  wee  not  tha  prim*'/  reaeon  for  the  mlefires.  Fifteen  primer  assem¬ 
blies  idenMfiad  as  misfires,  were  then  subjected  to  the  same  tost  with  twelve 
juifcsrs  functioning  and  three  primers  nut  functioning.  Hie  three  primers 
'hat  did  not  function  were  each  subjected  to  a  second  and  third  impact,  again 
without  functioning,  although  the  anvil  had  moved  forward  approximately  ,020 
incheo  in  all  three  cases, 

(y)  Considerable  emph«i*  was  directed  toward  an  ammunition  redesign 

that  would  simplify  assembly  end  et  the  same  time  increase  reliability.  The 
nost  dir act  approach  was  to  eliminate  the  anvil  In  its  eitltety,  and  thus 
eliminate  all  of  lt£  associated  problems.  These  included  (i)  an  undesirable 
length  over  diameter  (L/D)  ratio  thet  facilitated  cocking  or  canting  as  the 
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anvil  is  driver  forward,  (2)  tha  undesirable  lost  o!  fli,.«g  pin  energy  that 
the  anvil  absorbed  during  acceleration,  and  (3)  tha  dc  rlmental  muehroomeng 
effect  tha  anvil  produced  on  the  firing  pin.  It  was  further  concluded  that 
if  th®  primer  v«r*  inserted  from  the  rear  into  «.he  threaded  bate  plug,  and 
retained  from  blow-out  due  to  Internal  pressure*  with  a  crimp,  then  not  only 
tha  anvil,  but  another  closely  tolcr&ncad  pait  could  be  eliminated  as  well, 
namely  tha  retaining  sleeve.  Furthermore,  by  so  dntr.g,  the  firing  pin  would 
contact  the  ralatively  soft  primer  directly  as  in  conventional  ammunition, 
the  mushrooming  of  the  firing  pin  wo ild  be  eliminated,  and  increased  relia¬ 
bility  would  result  - 

(U)  Ibis  reasoning  led  to  th®  development  of  the  redesigned  primer 

installation,  henceforth  referred  to  at  an  improved  exposed  primal  round 
configuration,  <1  reassessment  of  the  loads  in  the  base  Plug  of  the  round 
indicated  eli at  heat  treatment  was  not  necessary.  After  a  thorough  Materials 
e®arch,  the  mtr aging  steel  that  whs  currently  used  for  the  base  plug  wee 
•elected,  but  in  the  annealed  condition,  Strength,  corrosion  resistance 
and  elongation  properties  dictated  this  selection.  Associated  tooling  was 
prepared  and  various  crimping  flanpt,-  configuration*  w»tu  fabricated  and 
subsequently  out)  jetted  to  static  tests.  Hie  annealed  mar  aging  steel  crimped 
exceedingly  well  and  oxhlbltiu  ro  evidence  j£  cracking.  The  most  promising 
configuration  was  test  fired  and  feasibility  was  demons trotei  when  the  crimp 
successfully  captivated  the  prlmar  against  all  internal  pressure*  and  thu 
primer  did  not  blow  through  when  Indented  directly  ly  the  ilring  pin,  A 
snail  rifle  prlmut  was  employed  Initially  because  ofH*  increased  material 
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thickness.  Reliability  daea  uu  being  sought  when  a  primer  blow-through  occurred 
on  the  10th  end  11th  test  firings,  which  elso  Included  a  10%  propellent  over* 
charge  by  weight.  One  out  of  two  subsequent  test  firings  with  the  standard 
propellent  charge  elso  produced  a  primer  biou-through,  Examination  of  the 
standard  charge  round  that  contained  the  primer  failure  revealed  that  not  onl 
had  the  primer  extruded  up  flueh  with  the  top  of  the  crimped  surface,  as  was 
customary,  but  had  actually  extruded  around  on  top  of  the  crimped  surface 
(between  the  crimped  surface  and  breech  face).  Up  to  this  time,  the  base  plug 
was  being  threaded  into  the  cartridge  case  until  the  primer  crimp  surface  was 
flush  or  as  below  flush  as  practical.  It  was  therefore  decided  to  back  the 
threaded  base  plug  out  until  the  primer  crimp  surface  was  always  above  the 
base  of  the  cartridge  case,  assuring  direct  bearing  against  the  breach  face 
at  round  setback.  This  approach  was  henceforth  used  exclusively  with  complete 
success  Including  test  firings  with  10%  propellant  overcharges.  The  No.  1  1/2 
email  pistol  primer  was  subsequently  repeatedly  test  fired  without  any  primer 
failurea.  This  was  considered  s  big  breakthrough  with  regard  to  uoapon  firing 
pin  energy  requirements ,  for  now  the  weapon  need  only  to  consistently  deliver 
in  excess  of  the  20  inch  ounces  to  reliably  fire  the  No.  I  1/2  prlmar,  rather 
Chan  energies  in. excess  of  the  36  inch  ounces  to  reliably  fire  the  No,  6  1/2 
small  rifle  primer. 

(U)  Consequently,  this  improved  exposed  primer  round  configuration, 

shown  in  Figure  A,  was  employed  throughout  the  remainder  of  this  program, 
and  coupled  with  weapon  improvements  previously  discussed,  resulted  in  not 
a  single  misfire,  the  primary  objective  of  this  program.  Additional 
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refinement  entailed  tue  Inclusion  of  a  curved  spring  vacber ,  also  shown  in 
Figure  4  Co  keep  eh a  piston  in  intimate  contact  with  the  payload,  now  chat 
the  threaded  base  plug  was  not  positioned  against  the  piston.  Improved 
assembly  techniques  ware  devised  that  facilitated  round  assembly  while  con* 
slstantly  positioning  the  crimped  surface  of  the  threaded  base  plug  a  known 
distance  above  the  base  of  the  cartridgt  case.  The  assembly  fixture  wee 
modified  to  accept  a  dial  indicator  and  a  total  tolerance  on  round  over ell 
length  of  .004  Inches  wes  found  to  be  practice!.  This  variation  coupled 
with  a  total  tolerance  of  the  cartridge  case  of  .005  inches,  resulted  in 
e  tolerance  of  the  crimp  projection  above  the  cartridge  case  of  .009  Inches. 
The  overall  length  of  the  round  was  fixed  e  1.866  ±  .002  inches  and  the 
length  of  the  cartridge  case  was  reduced  slightly  to  yield  a  crimp  projection 
above  the  cartridge  case  of  .006  to  .015  inches.  Also,  the  more  closely 

controlled  overall  round  length  (.004  inches)  associated  with  a  more  cloaely 

% 

controlled  dimansion  on  the  waapon,  from  breech  face  to  eft  face  of  barrel, 
(.002  inches)  permitted  «  reduction  in  head  space.  This  closer  controlled 
head  space  of  from  .005  to  .009  inches  further  itthanced  reliability  and 
significantly  reduced  hammer  rebound  to  one  half  of  its  allowable  stroke, 
as  evidenced  by  high  speed  motion  pictures. 

(U)  Improved  cartridge  scaling  at  both  endi  was  investigated  and 

ms  a  result,  no  significant  change  was  made  in  the  sealant  ueed  at  the  aabot 
end  of  the  cartridge  oxerpt  for  color.  However,  an  improved  sealant  was 
selected  for  the  threaded  base  of  the  cartridge.  The  basic  requirements  for 
an  effective  auelant  et  the  sabot  end  of  the  cartridge  were  summer  lied  as 
follows  t 
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i«  wu»e  be  aeif  leveling  type  potting  ecapound  that  will 
flow  and  fill  up  the  voids  in  and  around  the  sabot  and 
stopping  threads. 

2.  must  cure  in  the  presence  of  moisture  and  air  to  an 
elastic  solid  that  ia  both  heat  and  water  resistant. 

3.  aust  not  harden  to  tha  point  when  it  becoaaa  brittle 
and  susceptible  to  cracking. 

4.  should  be  a  one  part  pra-aixed  compound  with  unlimited 
pot  life. 

The  white  RXV-112  Silicone  Rubber  used  previously  was  found  to  possess  all 
of  the  aforementioned  qualities.  Examination  of  the  sealant  on  all  of  tha 
returned  CTP  rounds  revealed  the  sealant  to  be  in  excellent  condition  end 
weter  lesser elon  tests  produced  no  visible  deterioration  of  the  sealant. 

Research  revealed  nuswtrous  higher  strength  RTV  cs  but  none  were  found  possessing 
the  eelf~levellng  quality.  Consequently,  the  ease  white  RTV-112  Silicone 
Rubber  was  utilised  on  one  half  of  the  design  assurance  tost  rounds,  and 
a  similar  clear  or  translucent  R TV-118  Silicone  Rubber  was  utilised  on  the 
remaining  half  of  the  test  rounds  (Sou  Appendix  B).  Since  no  appreciable 
difference  on  round  performance  could  be  detected,  the  clear  RTV- 118  was 
selected  as  the  final  choice  for  the  sealant  at  the  sabot  and  of  the  car* 
trldge,  because  of  its  taore  subdued  color  end  compatibility  with  tha  improved 
cartridge  finish. 

(U)  Examination  of  the  RTV- 1C 6  sealant  used  on  the  threaded  primer 

retainer  at  the  bast  of  the  cartridge  case  on  the  returned  CFP  rounds  indi¬ 
cated  an  effective  cure  had  not  been  achieved,  es  evidenced  by  the  low 
torque  required  for  removal.  This  was  attributable  to  the  fact  that  tha 
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ITV-106  requires  a  moisture  Laden  environment  to  cura.  Therefore,  an 
anaerobic  type  sealant  (one  that  cures  in  the  Absence  of  air)  which  would 
positively  secure  tha  threadad  baaa  plug  frees  rotation  tritan  properly  appllad 
and  cured (  was  sought.  Lcctlta  Retaining  Compound  Kc»  1366  provided  tha 
an rwer,  not  only  bacauaa  of  its  anaerobic  qualities,  but  also  because  of  its 
known  compatibility  with  M»9  double  baaa  propellant.  Component  assembly 
with  this  compound  and  subsequent  af forts  toward  disassaably  varified  ita 
retaining  capabilities,  and  firing  tacts  demonstrated  its  saallng  char1* 
actariatics.  Soma  outtasaing  was  notice tbla  around  tha  threads  on  a*> 
occasional  round  immediately  after  firing,  however ,  this  was  not  considered 
objectionable,  did  not  degrade  performance,  and  was  no  more  serious  than  the 
occasional  gas  leak  experienced  at  tha  piston  and  of  the  round.  Therefore, 
Lcctlta  Retaining  Compound  No,  1386  waa  selected  and  utilised  exclusively 
as  the  improved  sealant  at  the  threaded  baaa  of  tha  round.  In  addition, 
both  threaded  surfaces  were  pre- primed  with  loequie  Primer  Grade  I  prior 
to  tha  Locttte  1686  application  in  order  to  re- activate  the  surface*  after 
black  chroma  plating, 

(U)  Numerous  protective  finishes  for  the  ammunition  ware  investigated 

from  a  cost  effectiveness  point  of  vlav  and  tha  most  promising  candidate 
finishes  ware  then  subjected  to  Salt/Humidity  Environmental  Comparison  Teats. 
Sample  cartridge  cates  treated  with  each  finish  ware  immersed  for  two  minutes 
in  a  23%  solution  of  Sodium  Chloride  and  water,  placed  In  a  humidity  chamber 
at  100°F  and  95*100%  relative  humidity  for  4  hours,  rsmoved  and  rinsed  in 
fresh  water  and  returned  to  the  same  chamber  environment  for  approximately 
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120  hours,  Th»  specific  protective  £  in  tehee  under  consideration  Included 
black  chrome  plating  applied  both  over  the  boss  swtal  and  grey  electroless 
nickel,  grey  alactroless  nickel  plating,  bleck  electroleee  nickel  placing, 
various  oxide  finishes  imposed  during  heat  treatment,  and  bright  bare  natal, 
these  test  specimens  were  then  con par ad  and  rated  with  regard  to  their  corrosion 
resistant  qualities.  The  results  Indicated  that  the  black  chroma  plating 
applied  directly  to  the  bate  natal  afforded  the  wet  corrosion  protection 
for  the  least  cose,  and  therefore  was  eeltettd  so  the  improved  protective 
finish  for  the  cjSFft  ammunition. 

(U)  At  the  conclusion  of  ths  development  phase  of  this  program,  two 

hundrsd  improved  rounds  were  fabricated  for  assurance  testa.  Upon  successful 
completion  of  these  taste,  1125  additional  rounds  were  fabricated,  of  which 
125  were  subjected  to  final  acceptance  tests  and  the  remaining  1GOO  rounds 
were  delivered  complete  with  packaging.  All  of  these  nevl?  fabricated  rounds 
contained  the  following  design  improvements t 

1,  an  exposed,  crintped«li, -place  primer  positioned  at  the 
base  of  the  round  permitting  direct  contact  with  the 
weapon's  firing  pin, 

2,  the  elimination  of  two  parts  and  their  associated  pressed 
and  slidiug  fits,  uamely  the  anvil  and  retaining  sleeve, 

3,  a  practical  aseambly  technique  facilitating  a  more  closely 
controlled  round  overall  length  (permits  reduced  head 

a  pace) , 

A,  thu  use  ot  a  clear  sealant  at  the  sabot  and  of  the 
cartridge,  namely  RTV-110  Silicone  Rubber, 

3,  the  use  ot  an  improved  thread  soalant  at  the  base  of  the 
round,  namely  Loot  its  Retaining  Compound  Mo,  1886. 
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6*  ths  Addition  of  a  curved  sprint  washer  to  keep  the  piston 
regardlass  of  tolerant#  variations. 

7*  a  dull  black  chrome  plating  applied  to  the  external 
surfaces  of  the  round. 

All  of  the  aforment toned  design  changes  were  a  direct  result  of  ammunition 
Improvements  evaluated  during  this  program,  and  ths  resulting  Increase  in 
reliability  over  ths  original  configuration  satisfied  all  program  objectives, 

(U)  Delivery  of  the  1000  rounds  was  made  on  23  December,  1970.  Con¬ 

tract  modification  No.  P00008,  dated  10  March,  1971  was  received  end  work 
wee  lamed  lately  initiated  to  accomplish  design  alterations  on  the  ammunition 
to  correct  problems  found  in  the  Governments  preliminary  testing. 

(U)  Primer  crimp  failures  on  the  newly  redesigned  primer  retainer 

were  experienced  upon  firing.  This  resulted  in  ths  primer  being  pushed  out 
by  Internal  pressure,  jamming  the  ammunition  in  tha  chamber  and  prevention 
of  the  weapon  cyiindar  rotation.  No  failures  of  this  type  had  been  experienced 
in  the  development  of  this  design  or  the  lot  acceptance  tests. 

(U)  Tha  reason  for  the  material  failure  wee  determined  to  be  the  stress 

corrosion  cracking  characteristics  of  the  maraglng  steel  used  in  primer  retainer 
fabrication.  Stress  corrosion  cracking  refers  to  greatly  accelerated  corrosion 
that  takes  place  in  certain  environments  when  metals  contain  certain  internal 
t  a  tun  l  stresses.  Depending  on  ths  conditions  stress  corrosion  failures  can 
take  place  from  within  s  £«w  hours  to  many  months.  Ml  testing  of  the  ammu¬ 
nition  had  elvays  taken  place  within  two  weeks  of  fabrication  while  Government 
teste  were  mads  after  several  montha  of  storage*.  The  internal  stresses  preaent 
In  the  materiel  as  a  result  of  crimping  and  ths  fact  that  a  certain  amount  of 
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tlsa  was  required  before  failure  indicates  stress  corrosion  cracking  Co  be 
Che  cause  of  Che  crimp  failures* 


(U)  An  improved  primer  retainer  vat  designed  for  the  aueunltlon  Chat 

alleviated  Che  street  corrosion  problems  encountered  with  Che  primer  crimp* 

The  exposed  primer  configuration  permitting  direct  ccntact  vith  the  firing  pin 
ves  maintained,  however,  tha  crimp  or  swaging  operation  associated  vith  the 
screes  corrosion  cracking  of  tha  meraging  steel  vea  allminated  in  ite  entirety. 
Twenty  (20)  primer  retainer*  reflecting  this  improved  design  mere  manufactured 
end  subsequently  assembled  into  twenty  CFP  rounds  of  QSPR  sen  unit < on,  after 
removal  of  their  existing  primer  retainers.  Development  test  firings  were 
conducted,  in  the  oreaence  of  the  Project  Officer,  to  establish  the  integrity 
of  this  redesign.  All  twenty  rounds  functioned  normally  end  cylinder  rotation 
problems  experienced  previously  were  noticeably  non  existent. 

(U)  Figure  5  shows  this  new  round  with  the  redesigned  prlraar  retainer 

The  exposed  primer  configuration  ves  maintained,  however,  the  primer  is  pressed 
into  the  retainer  and  than  becked  up  by  s  threaded  restraining  sleeve. 

(U)  Based  on  tha  successful  performance  of  this  design  change,  manu¬ 

facturing  was  initiated  for  additional  primer  retainers  for  tha  remaining 
rounds. 

(U)  Tha  existing  assembly  fixture  was  modified  to  facilitate  thn 

safe  disassembly  of  the  old  prlmar  retainer  asoenfcllse  from  tha  GPP  rounds. 

New  primer  retainer#  were  assembled  end  installed  in  tha  cams.  A# tea* led 
lengths  ss  well  st  seeling  techniques  vers  maintained  the  same  e»  the  crimped 
retainer  design. 
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(U)  QSPR  AKt  [UNIT  ION  WITH  REDESIGNED  FEIMSR  ftEIADCR 


(U)  Prior  to  delivery  of  reworked  round#  sees pea nee  teste  were  con- 

ductsd  including  thrc#  "proof"  tests,  The  results  of  these  t#»t»  arc  given 
In  Appendix  "D"  of  this  report, 

(U)  In  assessing  tha  escwuiatad  test  result#  up  to  this  point,  It 

h«c#iM  apparent  that  tha  velocities  vara  tooewhat  lower  than  thosa  previously 
sac or dad  whan  this  lot  of  ammunition  vac  originally  acceptance  taat  fired. 

This  velocity  decay  is  difficult  to  explain  sine*  tha  propellant  charge  within 
tha  round  itself  waa  not  dlaturbad  in  any  way  during  rework,  and  numerous 
precautions  wars  employed  to  prevent  eclat  use  accumulation  during  the  short 
intarval  the  rounds  war*  unassembled.  Three  of  tha  reworked  rounds  were 
disassamblsd,  and  tha  molstura  content  of  thair  propellant  charge  was  da cor - 
ainad  to  be  ,23%,  This  comperes  to  a  moisture  content  of  ,29%  for  *he  same 
lot  of  propellent  that  tied  been  stored  in  a  megaslna.  These  earns  three 
rounds  war*  than  reloaded  with  the  new  propellant  from  the  saigasine,  and 
subsequently  test  fired  with  no  significant  improvement  In  velocity, 

(U)  Continued  assessment  of  tha  velocity  decay  problem  centered  around 

the  addition  of  a  screwdriver  slot  os  the  retaining  sleeve  in  tha  redesigned 
prioar  retainer  assembly.  This  slot  represents  a  nominal  4%  increase  in  the 
initial  volume  of  the  propellent  burning  chamber.  To  move  closely  observe 
the  affect  of  this  voluna  change  on  round  performance,  three  additional  rounds 
ware  disassembled  end  reassembled  with  one  primer  retainer  that  did  not  con* 
tain  the  screwdriver  aloe,  Thaee  rounds  ware  firsd  and  exhibited  soma  increase 
in  average  velocity.  Duo  to  tha  mall  sample  list  involved  (three  rounds)  tha 
decrease  in  velocity  due  to  increased  initial  vumur*  could  not  be  proven  con* 
cluaively,  however,  tire  results  indicate  thee  it  woe  a  major  factor. 
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(U)  Though  a  slight  Average  velocity  decrease  vai  experienced,  no 

significant  loaa  In  performance  was  expected  therefore  the  ammunition  was 
accepted  by  and  delivered  to  the  Covwntaent. 

(U)  Task  Number  5  of  Contract  No.  BAAD05»71*C-0270  was  provided 

to  conduct  environmental  conditioning  of  two  hundred  (200)  improved  rounds 
of  QSPR  ammunition.  Appendix  includes  a  teat  report  certification  of 
the  conditioning.  The  ammunition  %.aa  than  delivered  to  the  Covernaent. 

(U)  Tests  of  the  conditioned  rounds  revealed  a  substantial  reduction 

in  performance  which  was  attributed  to  moisture  entry  in  the  propellent  end 
prlnsr  aree  of  the  ammunition.  Task  Number  6  of  Contract  No.  DMD05- /l.C-0270 
was  entered  in*o  to  correct  the  moisture  entry  problem  and  conduct  edition*! 
environmental  conditioning  of  seventy-five  (75)  corrected  rounds  of  QSPf. 
ammunition. 

(U)  Improvement*  in  the  seslltqi  erour.d  the  primer  were  thought  to 

be  eufflclent  to  correct  the  problem.  The  original  technique  for  sealing 

was  accomplished  by  application  of  lacquer  after  the  primer  wen  pressed  into 

place  against  the  locating  rl »  on  the  primer  retainer.  To  improve  the  seal 

in  this  eras  the  lacquer  was  applied  just  before  the  primer  wee  pressed  against 

the  rim.  Thte  allccwd  lecquet  to  flow  around  the  end  of  the  primer  end  provide 

sealant  between  the  pricer  end  rim  aa  well  as  on  the  exposed  joint  between 

« 

the  primer  and  primer  retainer  rim.  figure  6  show*  the  location  of  the  lacquer 
sealant  in  the  corrected  design. 
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(D)  ftiam t  reealner  oeeaebUee  were  fabricated  uetng  the  improved 

wall**  technique  end  ecventyflve  (75)  were  » objected  to  «nvlro«»entel  con¬ 
ditioning  ee  outlined  In  the  teet  report  In  Appendix  "f”.  Teat  fuinje  by 
CM  Covasnaasnt  of  there  conditioned  round*  revealed  no  further  probleae  with 
the  corrected  ewetinltlon. 

(U)  T*eb  Muaber  3  of  Contract  Jhw&er  BMD05-?l*C-0270  wee  provided 

to  correct  the  reueln&r  of  the  round*  delivered  to  ehe  Government,  The 
rcauUiRS  delivery  of  tounda  of  packaged,  reworked  QS?R  anesunitloo  wee  node 
after  acceptance  teet  f fringe  were  aed*. 


28 


UNCiASSIREO 


•*»» .  iwefcxawe^Mt,  -  i 

^'i'ri  jjj^aMtJLMejaaa ft  Wirt ; i *  luMweta 


W&. 


CONFIDENTIAL 


(U)  0.  Hols tar  Evaluation  and  Design  Improvement* 

(y)  She  10  u*«d  GFP  hoiatar  find  cartridge  carriar  assemblies  were 

esarained  with  regard  to  those  deficiencies  found  by  the  user.  These  Included: 

1*  the  fornvstion  of  ruse  on  the  metal  snaps  and  fasteners 
of  the  holster,  cartridge  carrier  and  associated  straps. 

2.  the  puilinp  loose  of  the  snap  retainer  from  the  leather 
on  the  cartirdge  carrier, 

3.  the  flap  corner*  on  the  cartridge  carrier  would  roll  up 
during  tunnel  or  brush  penetration  permitting  the  cartridge# 
to  fall  out, 

4.  the  cartridge  carrier  would  inadvertently  shift  on  it* 
associated  belt  or  strap. 

A  conference  with  th#  holster  manufacturer  resulted  in  the  following  mutually 
agreeable  changes  and  improvements: 

1.  increase  the  leather  thickness  of  the  cartridge  carrier 
from  5*6  ounces  per  square  foot  to  7  •  8  ouncae  per 
square  foot, 

2.  mold  the  cartridge  carrier  to  more  cloaely  house  the 
ammunition  pack, 

3.  curve  and  taper  the  outsiio  flaps  of  tha  cartridge 
carrier  to  eliminate  projecting  corners, 

4.  reduce  siso  of  belt  slits  on  cartridge  carrier  and 
increase  number  of  slits  from  two  to  four  to  permit 
double  weaving  of  the  belt, 

5.  intarchar.gr  locations  of  spring  fastenar  and  "D"  ring 
on  holster  *r.d  bolt. 

6.  usa  improved  quality  military  apaci fleet  ion  hardware 
that  is  black  oxide  coetod  lor  corrosion  resistance. 
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Four  new  holster  end  cartridge  carri.tr  assemblies  wars  fabricated  accordingly 
and  subsequently  delivered  aa  an  and  itao. 

(U)  Contract  Modification  No.  POOOOfc  lncludad  a  requirement  for 

fabrication  of  two  additional  holatar  and  cartridge  carrier  eeeewbllee  to 
the  above  improved  configuration  and  the>  vara  eubaequently  dallverad  to 
tha  Covarnavnt. 

(C)  E.  Lethality  Investigation 

(C)  An  investigation  waa  conducted  to  daeermltw  the  optimum*  number 

of  projectiles  which  would  fit  in  tha  existing  round,  for  maximum  effectiveness 
at  30  foot  range.  Computer  analyses  ware  conducted  for  both  partial  end  100 
percent  incepucltation  at  30  second  defense,  entire  body-nude  and  e  20  tall 
aim  error.  In  addition,  i’K  values  for  standard  celiber  ,36  and  .43  ammunition 
ware  computed  to  compare  the  results  with  existing  eidearae. 

(C)  tha  results  of  the  analyses  are  shown  in  tables  1  end  2,  It 

wee  concluded  from  these  results  that  the  existing  projectile  configuration; 
l, a.,  IS  -  7.3  grain  Mallory  spheres  Is  the  optimum  configuration  since  the 
Fg  ie  high  for  both  partial  acxj  100%  incapscltar ion  criteria. 

(U)  F.  Test  Data 

(U)  1.  Development  Teste 

(U)  Tha  numerous  development  test  firings  conducted  throughout 

this  program  era  not  documented  heroin.  However,  two  special  testa  iwde 
during  the  development  phase  ere  worthy  of  mention.  The  first  was  ttve  twaoure* 
sent  end  record i^j  of  the  peak  sound  pressure  level  (SPL)  for  three  test 
firings.  The  revolver  was  hand  held  and  sound  record!^*  were  obtained  st  a 
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PROJECTILE 


VELOCITY 

(FPS) 


BALLISTIC 
DISK  US  ION 

(MILS) 


PR  AT  30* 


1*  Std  »45  Caliber  Ball 


2.  Std  .38  Caliber 


*«  15  -  7.5  Crain  Mallory  Spheres 


4.  13  *  7.3  Crain  Mallory  Spharas 


5.  5  •  21  Crain  Mallory  Spheres 


6.  5  •  21  Grain  Mallory  Spheres 


7.  24  -  4.7  Grain  Mallory  Spherai 


8.  24  »  4.7  Crain  Mallory  Spharca 


9.  49  *  2.4  Crain  Mallory  Spharas 


10.  49  *  2.4  Crain  Mallory  Spheres 


(C)  TABLE  1 


LETHALITY  DATA 


30  SECOND  DEFENSE,  ENTIRE  BODY  -  NUDE, 
PARTIAL  INCAPACITATION,  20  MIL  AIM  ERROR  (u) 
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m 


projectile 


BALLISTIC 

VELOCITY  I  OSS  ISIS  ZOM  I  ?„  AX  30' 


I.  ltd  ,43  Caliber  Ball 


2.  Std  .38  Caliber 


3,  15  >7,5  Crain  Hallary  Spheres 


4,  IS  -  7*5  Crain  Mallory  Spheres 


5,  5-21  Crain  Mallory  Spheres 


6,  5-21  Crain  Mallory  Spheres 


7.  24  •  4.7  Crain  Mallory  Spheres 


0*  24  «  4.7  Crain  Mallory  Spheres 


9.  49  •  2,4  Crain  Mallory  Spheres 


10.  4$  -  2*4  Crain  Mallory  Spheres 


(C)  TABLE  2 


LETHALITY  DATA 


30  SECOND  DEFENSE,  ENTIRE  BODY  -  NUDE, 
lOOt  INCAPACITATION,  20  MIL  AIM  ERROR  (0) 
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S  Mttc  distance  directly  to  the  eld*  of  the  Hustle.  The  following  equipment 

wee  employed  to  obtain  this  datat 

Microphone  gf*  type  4133 

Cathode  Follower  ••-«*“»  8iK  Type  2615 

Microphone  Power  Supply*  B&K  Type  2801 

Oscilloscope  «— — —  Tektronix  Type  543  with 

Tektronix  Type  IA7A  Plug  In 

Occllloecope  C snare  Tektronix  Type  C»27 

The  three  peek  to  peek  sound  pressure  levels  recorded  were  109.2,  111.5  end 
112.0  decibels,  respectively. 

(U)  The  other  spec lei  test  firing*  were  the  five  "proof"  tests 

conducted  during  the  development  stage.  These  proof  rounds  were  tented  for 
functioning  et  110*  of  the  peek  operating  pressure  of  the  regular  round. 

Written  certification  of  satiefoctory  completion  of  "proof"  teetlng  is 
Included  in  this  report  in  Appendix  A. 

(M)  .  Contract  Modification  POOOOfl  required  modification  of 

previoualy  delivered  era&unltlon.  Three  specie!  test  firings  were  msde  for 
function  evaluation  at  HOT  of  the  peek  operating  pressure  of  the  regular  round. 
Documentation  of  these  tests  is  included  In  Appendix  "D"  of  this  report. 

(U)  2.  Assurance  Testa 

(U)  The  assurance  tests  for  200  improved  QSPR  rounds  wsra 

conducted  in  the  presence  of  t.te  Government's  Project  Officer.  Theft  rounds 
reflected  ell  of  the  letest  design  innovations  and  improved  assembly  tech¬ 
niques  previously  discussed  in  this  report.  Twenty-four  rounds,  preconditioned 
ee  +160°F  for  18  Iwura  wore  subjected  to  s  five-foot  drop  test  prior  to 
firing,  (Both  nose  end  best  down  oriented)  end  allowed  to  Impact  on  a  1.25 
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inch  chick  steel  piece  without  soy  adverse  effects.  Numerous  velocities  were 
recorded  fit  both  10  and  30  foot  ranges ,  utilising  cast  Fhasmagel  A  gelatine 
blocks.  A  standard  six-layer  winter  un tiers  was  placed  in  front  of  the  gel 
on  seas  firing,  as  well  as  ,23  inch  thick  masonite  to  simulate  hone  or  skull 
structure,  A  couplets  chronological  tabulation  of  the  200  assurance  fast  firings 
in  included  in  Appendix  S,  as  well  as  physical  characteristics  and  performance 
criteria.  The  successful  firing  of  these  200  rounds  for  fine!  Government 
approval,  without  fi  e ingle  misfire,  represented  the  culmination  of  Phase  I 
of  the  subject  program, 

(l!)  3.  Final  Acceptance  Tests 

(U)  The  final  acceptance  taste  of  12S  improved  QSFR  rounds 

ware  conducted  in  the  presence  of  the  Goverwtent's  Project  Officer,  Four 
new  weapons  were  employed  exclusively  without  incident  and  velocities  were 
recorded  at  a  10  foot  range  on  a  2  foot  base  line  for  practically  all  rounds. 
Dispersion  patterns  wars  obtained  for  ten  rounds  each  of  two  barrel  bore 
configurations  and  at  two  ranges,  23  and  30  feat.  Tits  two  barrel  bora  con¬ 
figuration  era  shown  below. 


Tha  actual  ballistic  dispersion  for  a  ash  of  the  46  rounds  has  fcasn  eompuftad 
cad  tabulated  in  Appendix  C,  along  with  a  chronological  Hating  of  the  125 
final  acceptance  teat  firing* »  Xn  addition,  peck  sound  pressure  level#  (SVL) 
were  recorded  et  a  2  foot  distance  to  tha  aida  of  tha  suasla  and  are  also 
included ,  Specific  SFL  readings  were  obtained  for  the  first  40  rounds,  at 
which  tiM  the  scele  waa  changed  sad  a  screening  process  was  eaployed 
thereafter  that  verified  tha  S9L  reeding  to  he  less  than  140  decibels.  TMe 
noise  level  is  she  maxima  permitted  by  contract  raquiraaents  et  a  point 
12 .5  feet  down  range  and  2  feet  to  the  tide  of  the  line  of  fir a, 

(U)  At  the  complatioo  of  these  teste,  it  was  concluded  (shat 

the  straight  bore  barrel  configuration  afforded  the  most  effective  ballistic 
dispersion,  therefore  all  four  new  weapons  were  retrofitted  with  a  straight 
bora  barrel.  The  successful  firing  of  these  125  rounds,  again  without  e 
single  els fire,  distributed  over  four  new  weapons,  represented  the  completion  • 
of  ell  t»«t  requirements  associated  with  this  program.  The  program  was 
completed  with  the  delivery  of  four  improved  Quiet,  Special-Purpose  Revolver e, 
1000  rounds  of  improved  QSPS  ammunition  and  four  improved  QSF*  holster  and 
cartridge  carrier  aasemhliea. 


XI.  (0)  C0MGU3X0H3  AHB  RICOtSKBASiOllS 

(U)  The  weapon  a ad  a®uunitioa  deficiencies  noted  during  the  RVK  evaluations, 
particularly  those  reported  as  anaunltion  misfires,  were  caused  by  the  weapon* 
■erg Inal  Siring  pin  energy  end  the  caoplex  envll-priaer  dnelgn  of  the  ssounltioa. 
She  resulting  design  isproveaencs  end  sispliflcetioas  associated  with  this  pro* 
gran  were  demonstrated  to  have  corrected  tha  malfunctions  thru  extensive  develop* 
meat,  assurance,  final  acceptance  and  reliability  taste .  The  weapon  systeas 
effectiveness  haa  further  bssn  enhanced  with  laproved  balliatlc  diaper a ion, 
improved  protective  finlshea  and  ispzoved  holster  aoaemMia*. 

(U)  A  scrlaa  of  firing  teats  wars  conducted  by  UTL  to  evaluate  the  roll* 
ability  and  affectivcnaea  of  the  QSPR  and  ammunition.  Analyses  of  tha  date 
showed  the  reliability  of  the  weapon  end  anaunltion  to  be  good  at  this  etage 
in  the  developaant  and  that  tha  QSPR  offers  considerable  lethality  improvement 
over  both  the  caliber  .38  revolver  end  the  caliber  .4$  pistol  Inside  the  ranges 
of  interest. 

(U)  The  next  logical  step  in  the  developaant  of  this  eyatea  la  e  production 
engineering  program  with  the  major  goal  of  reducing  the  production  coats  end 
inereeaing  reliability  thru  aeae  production  techniques.  Since  the  QSPR  le  aada 
from  s  standard  hand  gun,  and  also  sines  the  soBunition  will  be  used  in  auch 
larger  quantities  than  the  weapon,  it  is  obvious  that  a  reduction  in  the  coat 
of  the  eeaunition  will  realise  the  most  substantial  saving*. 


CmiFXCATiON  OT  "PROOF”  TEFTIMG 
CCMRACT  HO.  DAABQ5-70*C«0270 

(tf)  In  accordance  with  Section  4.g.  of  Exhibit  "A".  Scope  o£  Work  to 
the  subject  contract,  AAZ  Corporation  hereby  certifies  that  the  "proof" 
testing  defined  therein  has  been  successfully  ceetpleted, 

(U)  this  "proof"  test  required  that  a  aininun  of  five  <5)  Quirt,  Special* 
Purpose  Revolver  Rounds  be  loaded  and  fired  in  the  Quiet.  Special-Purpose 
Revolver  such  that  peak  operating  pressures  equal  to  110%  of  eha  notrcsal 
operating  pressure  he  generated.  To  conduct  thasa  testa,  five  rounds  were 
loaded  with  HOT  of  the  norssel  propellant  shargu  which  is  3.2  grains  of  H9 
propellant.  This  overcharge  ie  the  ewutiauoi  charge  which  can  be  loaded  into 

*  a 

the  round. 

(U)  Ail  five  rounds  functioned  satisfactorily  cod  produced  an  averaga 
velocity  of  740  feet  per  second.  She  theoretical  peak  pressure  generated 
tor  theae  overcharge  rouede  is  37.920  psi  as  coaparsd  to  the  norteai  opera¬ 
ting  pa ak  pressure  of  53.070  psi.  Tha  teat  results  are  on  file  at  AAX. 
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<c$  Ihe  assurance  teat*  consisted  of  200  round*  that  reflected  ell  design 
innovation*  end  lapeovaaents  diacuaaed  in  this  report.  All  test  firings  war* 
conducted  with  the  weapon  being  hand  held,  and  a  full  cylinder  was  aseployed 
at  all  tines.  The  single  and  double  action  modes  of  weapon  operation,  as 
well  as  alow  and  rapid  fire  were  interchanged  throughout  the  teat  program. 

S*«  following  obaervations  resulted  froo  these  test*. 

a.  RTV«li8  sealed  round  ■  the  average  velocity  out  of  seven  raadings 
at  a  10  foot  ranga  was  701.71  feet  per  second. 

b.  ATV-112  saaltd  round  ■  the  average  velocity  out  of  nine  readings 
at  a  10  foot  range  vaa  706.(7  feat  par  second. 

c.  RTV*U8  staled  round  -  the  average  velocity  out  of  four  readings 
at  a  30  foot  range  vaa  616.73  feat  per  second, 

d.  RTV*U2  scaled  round  •  the  average  velocity  out  of  three  readings 
at  a  30  foot  range  was  811.33  fset  per  second, 

a.  RXV-118  seeled  round  *  the  average  penetration  out  of  10  hits 
into  bare  gelatin  at  a  30  foot  range  was  6,8$  inches. 

£.  S3V**118  sealed  round  •»  the  average  penetration  out  of  9  hits 

through  a  six  layei  winter  uni  forts  into  gelatin  at  a  30  foot 
range  wee  3,22  incites, 

g.  RtV**tl8  sealed  round  «  the  average  penetration  out  of  6  hits 
through  .23  inch  thick  masonite  into  gelatin  at  a  30  loot 
range  vac  2.67  inches, 

h,  RTV-118  sealed  round  »  the  penetration  fro*  a  single  hit  into 
bare  gelatin  at  a  30  foot  range  was  4, SO  inches. 

i»  RTV-IW  naiad  round  *  the  average  penetration  out  of  4  (tits 
into  bare  gelatin  it  a  50  foot  range  was  4,69  inches. 
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ITV-118  aeeled  round  -  the  average  penetration  out  of  3  hit* 
through  *  6  layer  winter  uniform  Into  gelatin  *t  •  50  foot 
rang*  w«a  2.42  inches, 

RW-U2  a*aled  round  -  eh.  penetration  fro.  *  ^ou«h 

.6  layer  winter  uniform  into  C*i£ttn  4t  4  50  fooC  rWM!® 

2.25  inehea. 

1  RW-U0  scaled  round  -  th.  avaraga  penetration  out  of  5  hlta 

*  ehrough  .25  inch  thick  monnit.  into  gelatin  at  a  50  foot  ran* 
was  2.05  inch... 

«.  there  waa  no  significant  differ.net  in  performance  between  the 
two  type#  of  adheaive-sealantu  employed. 

(v)  k  tmi  j«0bl«u  »«.  to.ouat..»d  with  th.  *-«»lttoo  d««lo,  Eh‘  «*« 

#w,  o!  th.  too  »*,  m  -«•  “'«4  f'°*  “*  “d  *** 

J9  ,„und.  «...  tit.0  (to.  th.  .totodtoy  0*“f“  "iil.t.n... 

,,obl«.  «...  «.  (»Uy  dl.co...d  1««).  0ol>  ».  t."»o  ««*■>  el" 
«..*>.  {hotod  So.  U1)  ...  cat.lo».0  «.  •  <»..lbl.  ■*<“* 

(US.itjt.6  *U«  .xtohutloo  o(  thl.  raw)  *ee«  th.  (to t  tnhlt.tri  th.t  It 

*,  «tc«...iy  «t.U.a«i.  tooth..  90e.tton.bl*  ptto..  (■«««•  f*'”'1  "•<  l55> 

MO  th*«4  doitott.  prl».f  put.oto.iw  Olouoo1  Ko’t  tot .  139  tod  Ihh)  occurtod 

*11.  ..toe  th.  .... od«y  «.*!»«•  *>«•  l«'“  to*Kot"  h“v*  *U 

cot.ol.t.d  to  de f.ctlv.  to.«t.  lo  th.  trwch  (to.  o(  th.  W«.  1» 

todltloo.  th.  ytto'  oo  aoood  Mo.  98  octually  mM  «P  »"to  th.  (Iflo, 

pio  hoi.  .rouod  th.  (ltiot  Plo  h«t  ■>“  “n‘l  *"  ~  "'** 

th.  cylloddt  ft «  tottolot.  »U  1.  th.  «t.t  tod  <mly  tU.  th.t  th. 

„to«  h*.  .tended  lo  thl.  «•  thtoo»h«ot  th.  .onto  prostto  «“  »«'» 
t*  .ttrtbut.d  to  to  dxo.pt  loMlly  .o!t  l»l«.  top.  H.rd».t.  t..dl«*.  lot 
v.rl(lc.tlc<e  «...  «,t  PO..IP1.  hoc...  o(  th.  y*-.'.  t.ptl..«.d  eoottjur.tloo. 
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Lately,  the  cartridge  case  expanded  several  thousandths  of  an  inch  on  four 
round#  in  eh#  araa  of  tha  pi* ton  at  ehc  (Sopping  threads,  This  occurred 
on  Round#  Ho#.  12,  153,  l36  and  179  and  made  round  attraction  difficult  in 
various  degrees,  Ho  explanation  can  he  offered  for  this  ph&nomena  since 
subsequent  examination  revealed  that  ths  rounds  possessed  the  correct  hardness, 
he**  treat,  initial  site,  etc. 

e 

(U)  As  previously  sentioned,  »u©  used  OFF  weapons  were  utilised  during 
thia  assurance  test.  It  was  originally  planned  to  uu,vd.r;  ~~af  at  the  firings 
on  e  single  weapon,  hut  to  have  a  back-up  weapon  in  the  event  of  a  weapon 
failure!  thus,  the  terminology  of  primary  and  secondary  weapons.  The  primary 
weapon  contained  a  .362  inch  diameter  hardened  insert  In  the  breech  face,  the 
dual  spring  Installation,  end  a  modified  Smith  &  Wesson  firing  pin.  The 
secondary  weapon  contained  n  similar  dual  spring  installation,  and  «  modified 
Smith  it  Wesson  firing  pin.  Ac  the  onset  of  the  tests,  however,  this  Latter 
weapon  did  not  contain  the  ,362  inch  diameter  hardened  insert  that  existed  in 
the  primary  weapon. 

<U)  The  primary  weapon  was  utilised  initially  for  the  first  SO  rounds  when 
the  pin  on  the  cylinder  hand  broke  preventing  cylinder  indexing,  Hie  secondary 
weapon  was  than  employed  for  10  rounds  and  two  primer  punctures  occurred 
(Rounds  Ho,  1)7  and  1)9),  By  this  time  the  cylinder  hand  had  been  replaced 
and  teasing  waa  rueumaJ  with  the  primary  weapon,  After  45  wore  rounds  tha 
hammer  pivot  pin  sheared  rendering  the  weapon  inoperative,  Mine  additional 
rounds  ware  than  fired  from  the  secondary  weapoa  in  order  to  complsto  the 
penetration  testing  and  a  questionable  priest  puncture  occurred  (Round  Ho,  13)), 
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(IQ  With  regard  to  the  Hum?  pivot  pin  end  hand  pin  failure  on  Ch« 
peiaasy  weapea,  it  sum  coaeludad  that  tha  aevare  hfaner  rebound  anvirenaant 
chat  this  GTf  weapon  had  experienced  with  Che  unimproved  ansuniclon,  may  have 
had  a  deteriorating  effect  on  theae  relatively  aoft  pine.  Ocher  pivot  pine 
in  Che  weapon  had  previously  bean  raplacad  with  higher  strength  Material 
equivalents  on  ear liar  progress,  hut  auch  wet  not  the  caae  with  the  two 
aferamentionad  failures.  Both  pins  on  the  primary  weapon  were  successfully 
replaced  with  heat  treatad  equlvalants  and  testing  was  completed  without 
further  incident. 

(H)  la  aeeessing  the  primer  punctures  that  had  occurred  up  to  this  point, 
it  became  Interesting  to  note  a  very  significant  diffars *ce  in  the  frequency 
of  occurrancs  between  the  two  waapons.  Tha  primary  weapon  had  been  fired 
S3  times  with  one  erreneouely  labeled  pritaar  puncture,  while  the  secondary 
weapon  had  yielded  two  definite  and  one  questionable  primer  punctures  in  only 
19  firings.  Upon  examination  of  these  punctures  frees  the  secondary  weapon,  it 
became  evident  that  the  stashed  primer  crimped  surface  was  not  flat  end  per¬ 
pendicular  to  the  longitudinal  axis  of  the  round,  inspection  of  the  breech 
fact  of  tha  secondary  weapon  revealed  that  the  smai?  (.2 SO  inch  diameter) 

Smith  end  Wesson  i.ieerc  around  the  firing  pin  wes  recessed  below  the  breech 
face  and  yaa  actually  cocked  or  canted  and  not  parallel  to  the  breach  face. 

It  wes  therefore  concluded  that  a  bearing  failure  was  occurring  in  the  weapon 
frame  supporting  this  small  insert,  end  that  there  was  no  bearing  failure  in 
the  primary  weapon  because  of  the  auch  larger  (,362  Inch  dlamatar)  insert 
possessing  3  times  more  bearing  area.  It  was  'urther  concluded  chat  this 


43 


UNCLASSIFIED 


defect  existing  op  the  secondary  weapon  uu  responsible  for  the  high  incidence 
of  primer  punetures,  shit  being  Che  ore  end  only  difference  between  weapons, 

Ae  a  ratal t  of  these  conclusions,  a  large  .562  Inch  diameter  hardened  insert 
was  insealled  in  Che  secondary  weapon,  similar  tu  the  one  existing  in  Che 
primary  weapon. 

(U)  Test  firings  were  resumed  and  six  rounds  were  fired  initially  ftom 
Che  primary  weapon  to  check  out  the  heat  Created  hemmar  pin  installation. 

Itie  secondary  weapon  was  Chen  saployod  eo  check  out  Che  hardened  insert 
installation  and  20  rounds  were  fired  before  any  problems  developed.  A  primer 
puncture  occurred  on  Round  No,  164  buC  was  attributed  to  a  failure  in  the 
insert  recently  installed  in  the  secondary  veapon.  The  insert  was  found  to 
have  contained  a  flaw  in  that  Che  10°  vertical  slot  was  cut  too  deep  and 
broke  out  lnco  the  firing  pin  hole,  As  a  result,  a  cav«-in  occurred  in  the 
vicinity  of  this  weakened  section  which  affected  the  restraint  afforded  to 
Cite  primer.  The  pt imer  on  Round  No,  163  extruded  up  into  the  Insert  failure 
Che  same  as  Round  No.  164  but  did  not  puncture.  The  remaining  60  rounds  ware 
fired  from  the  primary  weapon  without  any  farther  primer  problems  except  for 
Sound  No.  S3  previously  discussed.  This  completed  the  design  assurance  Cast 
and  evaluation  of  200  improved  Quiet,  Special* Pur  pose  Rounds, 
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(C)  She  final  acceptance  tests  consisted  ©S  123  improved  rounds  and  vasr* 
distributed  over  four  new  in  proved  weapons.  All  teat  firing*  *«ra  conducted 
with  the  wee post  being  hand  Isold,  end  t  full  cylinder  was  employed  at  all  tiacs. 
Again,  both  single  and  double  action  aode*  of  weapon  operation  were  utilised 
aa  well  as  alow  and  r*pld  fire.  The  following  observations  resulted  from 
these  testes 

a,  the  average  velocity  of  8b  rounds  at  a  10  foot  range 
was  7GJ.3  feet  par  second. 

b*  the  everts  ballistic  dispersion  of  tea  rounds  with 
the  tapased  barrel  at  *  25  £iot  rangs  was  §»0t  itilb, 

c,  the  average  ballistic  dispersion  of  ton  rounds  with 
the  tapered  barrel  at  a  SO  foot  range  am  9,93  alls, 

d.  the  average  ballistic  dispersion  of  ten  rounds  with 
the  straight  barrel  at  a  25  foot  range  w&e  0,6?  ails, 

$,  the  average  ballistic  dis^arslon  of  ten  rounds  with 
the  straight  hstrui  it  *  50  foot  range  was  6,93  ail*. 
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ACS  FIANCE  TEST  0?  REWORKED  QSFft  AftlUHmOK 


Tha  acceptance  teet  firing  of  •evenCy-niaa  (79)  reworked  round*  of 
Q8SR  Arauoition  »u  conducted  on  2  April,  27  Apt il,  29  April  end  30  April  19/1, 
respectively.  Th«  primary  objective  of  thee*  teste  wee  to  assure  complete  and 
proper  functioning  of  the  ammunition  and  weapons,  and  to  ascertain  the  integrity 
of  the  aforementioned  redesign.  Particular  emphasis  was  placed  on  assauaition 
chambering  and  feeding  within  the  revolver  itself,  and  the  freedom  with  which 
the  cylinder  is  permitted  to  rotate  from  both  fired  and  unfir ad  rounds.  All 
six  weapons  were  employed  throughout  the  tests,  a  full  cylinder  woe  employed 
et  all  times,  numeraire  velocities  wars  obtained,  and  both  the  single  end  double 
action  modes  of  weapon  operation  were  used.  A  greater  nuabar  of  rounds  were 
devoted  to  Weapon's  No.'s  3  and  6,  since  these  were  completely  new  weapon*  and 
heee-to-fore  unfired. 

The  first  thrsa  test  firings  were  conducted  on  2  April  without  inci¬ 
dent,  although  these  rounds  were  loaded  with  110%  of  the  normal  propellant 
charge  and  represents  a  "proof"  test  with  1)0%  of  the  peak  operating  pressure 
of  the  regular  round.  Further  tasting  was  resumed  on  27  April  in  the  presence 
of  the  Project  Officer,  *nd  all  forty-two  (W)  rounds  end  sis  <6)  weapons 
tasted  functioned  normally  with  the  two  following  exceptions.  Round  No.  13 
failed  to  fire  while  employing  Weapon  No.  2,  even  though  it  wee  subjected  to  a 
second  hit  by  the  firing  pin.  Subsequent  examination  of  this  weapon  revealed 
that  the  hammer  vat  being  restrained  on  its  forward  stroke  due  to  bearing 
prseeure  from  the  side  plate.  This  condition  was  attributed  to  an  cxccaaive 
build  up  of  the  "Tsflon-S"  coating  on  Che  weapon  frame,  the  aide  plate,  and  on 
both  aides  of  the  haarter,  Round  No  13  was  then  fired  in  Weepon  No.  I  at  which 
tlM  the  primer  extruded  rearward  and  prevented  cylinder  rotation  and  axtraccion. 
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This  wee  the  only  ties  cylinder  jewing  vu  evident  end  cen  pocaibly  be  corru- 
leted  to  the  test  thee  the  round  in  question  hed  teen  throe  Siring  pin  hits 
before  firing,  A  s toiler  feilure  to  fire  occurred  on  bound  13?.  33  for  the 
•«*  reason  vlth  the  seae  weepon.  bound  Ho.  33  wee  subsequently  fired  In 
Weapon  Ho.  4  without  Incident,  end  the  excessive  build  up  of  u¥eflon*8H  wee 
later  reaoved  fro*  Weepon  Ho,  2  to  reaedy  the  light  firing  pin  hits. 
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Qsn*f*i  Tasting  Uberelories,  Inc.  /  1840  Industrial  Road,  Springtisid.  Vlrginlt  22i5t  /  (703)  334-2000 


r 


Kart  wood  Division 
Hartvood,  Virginia 

22471 


PETTO  TEST  REPORT 


DAIS  I 

18  July  1971 

SYt 

Aubrey  A.  Ellis,  Teet  Engineer 

yori 

'  AAI  Corporation 

Baltimore,  Maryland  21204 

TEST  ARTICLES  i 

Ons  (1)  Smith  and  Wasson  Quiet  Sreetal  Purpose  Revolver, 
S/K  S319425  and  tvo -hundred  (200)  round#  of  asuunition, 

38  Caliber. 

SPBCinCAHOHl 

AAI  Corporation  Purchase  Order  Humber  315814  and  Aberdeen 
Proving  Ground  Material  Taat  Pt ocedura  ^r^820 ,  paragraph 
6.2.2  for  Humidity  and  Tomperatur*  Test. 

TEST  COt.USJCTED  SYt 

General  Testing  Laboratories,  Inc. 

Pyrotechnic  Laboratory 

Fartwood  Division 

Hartvood,  Virginia  224T1 

."ATI  TEST  OOMPLETEDl 

1  June  1971 

The  pH  value  of  the  Chamber  (LHHCA/2'iTS)  vatar  supply  was  determined  to  bo  6.9- 
ITh*  Humidity-Teaperature  cycle  praaentad  la  tha  Table  I  was  rapaatad  tan  (10) 
soeoecutiva  times  for  a  total  of  240  hours  expo sura. 


«BU  l  -  HIGH  HUJlIDI'n-TOPSRATURE  CYCLE  (24  HOURS) 


} 

I 

| 

I 


Ho.  of 

Tnr.perc.ture, 

J2J££ 

op  (oc) 

2 

increase  to.  . 

.105  (40.5).  .  . 

16 

Maintain  at.  . 

,105  +  3  (40.5  * 

2 

decrease  .  .  . 

.105  to  ?0  ('*0. 5 

4 

aain tain  at,  . 

.70  +  3  (21  ♦  2) 

Relative 
Humidity,  $ 

. .and  .  .  .85  to  90 

2),  .  .  , . and  ..  .85  to  90 

to  21) . in-r-aae.95  1  2 

.  ,  . . and  ,  .  *59  *  2 


Tha  Revolver  shoved  no  apparent  indication  of  danjagf1  end/or  deterioration  a*  a 
result  cf  tha  taat  exposure,  hovever,  U10  tvo  hundred  (200)  ruunJo  ol  Ammunition 
shoved  indication  of  oxidation  of  the  cscingo. 


|.*  jr  C  r  I  li  «J 


Report  Ho.  A -381Q. 


nl, 


Aubrey  A.  Lilia 
Test  Engineer 
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cegriricmoa  s?  twaongifoa.  cotomc&iKG  of  qspe  ammunition 

<U)  foliating  is  ft  Vftfcesr  teat  2*f»rt  on  75  sounds  of  QSSR  »ammi" 

tlwa  that  oarslfisd  Ihty  v«;r«  »ubjact««S  6®  high  htaidity,  fcdfiptrfttura  cycling 
condition!  33  1®  aeaosdocce  with  Sscsiea  $»2e2  of  KSF-4-20-320. 


<3«A«f6t  Vesting  Uboraterlcs.  Inc.  /  @6*0  Industrial  Read.  Springfield.  Virgin  to  22isi  /  (703)  336-2000 


li&Fiucsd  Division 
Bartwood,  Virginia 
22fcYl 


TEST  COBTSXTfEO  BY: 


NKFO&i?  KUKBSH  j 


26  July  1971 

Steven  8.  Joteaoa,  fm%  Tacfeaicias 

hk I  Corporation 
Baltimore,  Maryland  2120': 


RECEIVED 
AUS « 4  till 
&4i  mXumUZNT 


fS£fP  JlRKClEJi'i  Seventy  Five  (75)  rounds  of  aaasuaitlon 

83‘ECXMCATX08 :  AAI  Corporation  Purchas®  Order  nustbe^, 317992,  KHP- 

U-2-820,  paragraph  6.2.2  for  Hujsidlty  end  Temperature 
Taet . 

TEST  COKTSXTfEO  BY :  General  Tenting  Laboratories,  Ina. 

Pyrotechnic  Laboratory 
Kart  wood  Division 
Bartveod,  Virginia  22^71 

KESFQJf?  filMlSI*  i  A  *3571 

DATS  TEST  GCmiTPiSn  £6  July  1971 

Fifty  {rj0)  rounds  of  ewsaunltUm  vcre  iast&iled  into  $  npeel&l  holding  fixture. 
Twsnty  five  ( C',)  round®  of  enamnltion  oer«  retained  in  th*  standard  cardboard 
container.  The  aevsnty  five  (75)  rounds  of  ftsawnition  were  installed  Into 
the  temperature  huaidity  chamber  end  subjected  to  ten  ( 10#  continuous  cycles 
cf  temperature  husaidity  conditions,  as  doecrlbed  ia  Table  I. 

w:  i  -  inch  »rj»as»m-jmiPt®ATbm  crag  ($&  aousts) 


Temperature  Relative 

_ ELiM- 

lncreeste  to.  .  .1*)5  (4y.5).  .  .  .  . . .  .and.  .  .85  te  9G 

maintain  at.  .  .  iOS  ♦  j  (40.‘)  *  2).  *  .and,  .  .85  to  9.' 

decrease  .  .  .  .'.OS  to  7 0  (40. %  to  21  J.  ......  .increasr#  ♦  2 

waintfeln  at,  ,  .Tv  *  {2i  *  i)  .  ,  ,  .  .  . .and.  .  .5*9  ♦  2 


Pout  teat  inspection*  revealed  rlight  oxidation  o«  tin:  casting  of  the  seventy 
vo  (T5)  tv'undc  of  ewromitien. 


St oven  D.  Johnson 
Test  Technician 
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<C)  QSPX  tSLIAaiim  AMD  ACCURACY  TEST  PROGRAM  ANP  KjgUjMffMW  (U) 

(U)  A.  Objective 

(U)  A  iirlii  of  firing  tests  war*  conducted  by  LWL  Co  evaluate  tba 

reliability  and  accuracy  of  tha  QEPS  and  ammunition,  Tba  following  raaulca 
and  conclualona  ar*  included  in  thia  ippandlx : 

a  ftal lability  of  tha  weapon  and  eh*  aenunicloa. 
a  The  efface  of  quick  versus  alow  fir*  on  ayatae  accuracy. 

*  Probability  of  hie  (?HK  throughout  tha  rang*  of  interest, 
including  coaparlaon  with  P^  for  tha  caliber  .43  pistol  and 
caliber  .38  revolver. 

a  Probability  of  kilt  (P^,),  throughout  tha  rang*  of  interest, 
including  coaparlaon  with  Pg  for  tha  caliber  .45  pistol  and 
caliber  ,38  revolver. 

(U)  B.  Test  Procedure 

(U)  Approx lsuitaly  400  QSF*  round*  ware  fired  during  a  reliability 

a 

test  progrsa  conducted  by  tits  Munition*  Branch  in  tha  Lift,  teat  era*  onEpaiutle 
Island.  Prior  to  tha  teat,  a  teat  forest  (experimental  teat  sequence)  for 
examining  tha  accuracy  of  firing  wee  provided  by  the  &s  search  Analysis  Office 
(KAO),  This  format  consisted  of  individual  firing  tests  which  ware  designed 
to  provide  information  on  the  affects  of  quick  vs.  slow  fire,  single-action 
v*.  double-action  trigger  pull,  single-round  flrlrg  vs.  two-round  fir'ng,  and 
tha  affects  of  rang*. 

(U)  The  GAO  accuracy  test  was  superimposed  on  tha  reliability  teat. 


JNCIASSIFIEO 


76 


(U)  Two  ilm*  war*  provided  by  Cba  Military  Operation*  Division 

(MOO)  of  IML  for  the  cast.  Both  firara  ware  pistol-qualified.  Two  firing 
position*  war*  «*cabii*h*d,  on*  at  fiv*  asters  froa  the  target  and  on*  at 
15  asters  frost  the  target.  The  positions  vere  data rained  such  thae  the 
distance  froa  ehe  end  of  the  barrel  (with  the  weepon  held  in  the  firing 
position)  to  the  target  was  the  Indicated  range.  For  the  slow-firing 
salvos,  the  fire?  wse  allowed  all  the  tlaa  he  deairad  before  firing.  The 
quick-fire  sequence  was  inpleaented  using  a  retractable  bus 1 in  screen, 
where  tha  silhouette  target  (face-on,  head  and  shoulders)  was  placed  et 
various  positions  on  a  vertical  4*  x  8*  plywood  sheet  and  the  specific 
positions  were  unknown  to  tha  firer  prior  to  uncovering  the  terget.  The 
auelin  screen  was  uncovered  for  s  period  of  ono  to  three  seconds  end 
then  dropped  beck  to  cover  the  target  ere*.  Tha  tines  of  target  exposure 
were  varied  to  reduce  the  tendency  of  the  firer  to  depend  upon  e  full 
three-second*  target  exposure,  for  all  firings  (entire  test),  the  target 
silhouettes  had  no  esneer  curbings  end  the  firer  wee  instructed  to  sis 
fit  the  center  of  oass  of  the  silhouette. 

(U)  Data  waa  collected  in  accordance  with  the  prescribed  forest. 

This  consisted  principally  of  Measuring  the  coordinates  of  laipect  for  each 
pallet  in  each  salvo.  Since  no  center  narking*  were  used,  the  lower  left 
hand  corner  of  tha  silhouette  we*  taken  as  reference. 

(U)  Free  tha  Measured  coordinates  of  Uipect  for  each  pellet  in  each 

sa'vo,  the  censer  of  Inpect  of  each  selva  was  calculated  by  detereinlg  the 
woen  horisontal  end  vertical  impact  coordinates.  It  was  then  assumed  that 
these  naan  Uipect  coordinates  represented  the  sluing  point  for  the  particular 


CONFlOfeNiWL 


<C)  Table  H.  »  apon  Rel'.it.lity  9  951  Confidence  (U) 


(C)  2.  *aeunition 

(C)  In  362  trials  ten  (10)  sanunltlon  Malfunctions  were 

recorded.  All  of  the  malfunction#  occurred  when  cycled  ammunition  va# 
used.  Furthermore,  from  the  no-ftre  log  of  Reference  1  six  (6)  of 
the  ten  (£0)  a  eSirea  ere  Attributed  to  tit#  second  cen  of  cycled  ammuni¬ 
tion  which  we#  used. 

(C)  Cat*  for  the  reliability  calculation#  ha#  been  extracted 

from  the  firing  log  end  it  presented  in  the  table  below. 


Ammunition  Condition 

Nuiflbor  of 

trie.# 

- . _«)_  ... 

Number  of 
Kalfunctlons 

m _ 

■ 

1 

Cycled 

Container  t 

89 

u 

Container  2 

. -11  _ 

b 

WBSMtm 

Unwyc led 

(.ot 

272 

0 

0/272 

(C)  Tabic  ill.  QSPfl  Aemn.it  ton  Reliability  Data  (U) 
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(C)  Eiliability  calculation#  ba»&’  upon  fcha  antriee  of  Tabl*  XII 

and  a  95%  eoofidattca  interval  yielding  tha  following! 


Asmunltloo  Conditioned 

Reliability 

CycUd 

Container  1 

.9001 

Container  2 

.3172 

Uacycled 

Lot 

.9690 

(C)  table  IV.  AaauaUloo  Reliability  (?  93%  Coatidsaca  (13) 
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(G)  D.  Th*  Effect  of  Quick  vs.  Slow  Fir* 
on  System  Accuracy  (Reference  2) 

(C)  1.  Aiming  Error 

(U)  The  coordinates  of  lopect  for  each  pellet  in  each  salvo  were 

manured  end  the  confer  of  Inpact  of  each  salvo  wea  calculated  by  dateraiGirg 
the  mean  horizontal  and  vertical  Impact  coordinataa.  It  wea  Chan  assumed  that 
these  naan  Impact  coordinates  rapraaantad  the  aiming  point  for  the  particular 
salvo.  The  aiming  error  distribution  was  then  estimated  by  calculating  the 
standard  deviation  of  the  horizontal  and  vertical  mean  impact  coordinates  for  all 
repllcatlona  of  tha  *esm  teat  conditioua. 

(C)  The  raaulta  of  the  accuracy  teat  arc  given  below. 


(0)  (1)  five  maters  range,  eingle-actlon  end  double-aeCion  trigger  pull  *  Tha 

nominal  firing  conditions  ware  at  five  *otero  range  in  the  slow-flra  end 
atngle-reund  mode;  that  lsc  the  bulk  of  the  tests  were  for  these  condi¬ 
tion*  ,  Saeh  subject  tired  12  rounds  eech  tn  the  slt^la-acelon  end  double- 
action  condition.  The  results  ara  as  follows  (table  entries  arc  in  alia): 


Action 

HorUontal 

7«ri 

leal 

-  -UMO  . 

Sfd  CH»v 

H«  an 

Std  Dev 

Cloutier 

Single 

-7.1 

10  3 

-10.9 

16.2 

Double 

-7,8 

13.9 

-10.0 

19.3 

Gunter 

Single 

-7.2 

15.3 

-11.1 

29.1 

Double 

*9,6 

lb. 7 

-  0.6 

19.7 

(C)  (2)  Fifteen  waters  rst^a  •  each  subject  fired  lb  rounds  under  controlled  test 
conditions  In  the  single-round,  single-action,  slew-fir*  condition.  The 
results  are  aa  follows  (table  entries  sre  in  ails): 


FSrer 

Kortrontal 

Vertical  i 

Mean 

Std  Prv 

Mean 

Std  Dev 

Cloutier 

•1.8 

6.3 

+6.9 

8.1 

Gunter 

♦1.9 

10.3 

*5 ,9 

13.3 
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(C)  (3)  Fiv*  asters  range,  quick-fire,  single-round  salvo  »  Each  subject 

Fis^d  s  total  of  16  rounds  in  Cha  quick-fire  condition.  Eight 
rounds  wars  fired  in  the  single-action  and  eight  rounds  In  the 
double-action  condition,  rha  results  are  follows  (table  entries 
are  in  alle)t 


-Tim 

1 

\.  Horisoncal 

Vertical  1 

Action 

L  Ha  an 

Std  Dev 

Mean 

Std  Dev 

Cloutier 

Single 

1 

0.5 

13,4 

Double 

IIHEmS 

mxjH 

-14.0 

17.5 

Guntor 

Single 

14.0 

17.2 

38,3 

Double 

38.5 

20.8 

JTgH 

40.3 

(C)  (4)  Five  caters  range;  quick-fire,  double  action,  two-round  salve  - 

Each  subject  fired  16  salves  of  two  rounds  each.  For  the  £vo -round 
eelvoa ,  the  contare  of  iapact  w@re  determined  In  tho  ssms  iasressr 
as  for  the  one-round  salvo,  Sfes  faults  era  as  follows  (table 
entries  ere  In  sills)  t 


i  horizontal 

Vertical  i 

Firar  .... 

. mm . . 

Std  D*v 

H*«n 

Std  D*V 

Clcutiar 

9.4 

10. 0 

16.1 

17.1 

Cunter 

19.1 

10.3 

27.6 

28.8 

CU)  it  is  cleat  froa  Table  V  that  there  are  el*  (6)  test  coaMns- 

tlooe  to  b®  cosisared.  The  aialng  error  distribution  l*  assumed  bivariate 
nonsal;  howev*?,  by  inspection  It  is  non  circular.  The  el  feet  of  test  com¬ 
bination  go  system  accuracy  can  be  ranked  by  c&aputi^i  the  equivalent 
circular  probable  an  ?  to  each  non-circular  distribution  and  ordering, 

While  the  CEP,  ee  a  parameter,  Is  nut  associated  vtth  the  non-circular 
bivariate  noraal  distribution,  chore  Is  a  circle  centered  at  the  eishng 
poln*  of  that  dlat/lbutlon  which  contains  half  of  the  Impact  points.  Uhlla 
it  »a  s>2£  valid  to  use  this  "equivalent  J6P"  to  compute  hit  probabilities, 
it  la  an  expedient  treasure  of  goodness,  Ue  will  make  the  topi  lest  Ion  thst 
aarsll  is  good,  smaller  Is  bettsr,  and  steeliest  Is  best. 
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jM'aI-J'V 


Tost 

0ialn  S 

Flr*r 

Combination 

1 

.635 

2 

.720 

3 

.673 

CU  utter 

4 

.726 

5 

.777 

6 

.584 

1 

.525 

2 

.847 

Cure#? 

3 

,449 

4 

.316 

5 

.761 

§► 

.358 

L _ a 

.956 

1.0X2 

.960 

1.014 

1.044 

.924 


.640 

.860 

1*336 

,784 


5.487 

9.531 

9.502 

0.131 

8.456 

15.000 


25.702 

21.634 

32,172 

35.660 

**.290 

.'.579 


(C)  T«bl?  V£.  8qulvol»nc  CS?‘s  (8'*)  of  T«et  Ceaibiitftloo*  (t») 
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(U)  The  radius  of  the  circle,  X,  In  Table  VI  above  U  coeluted 

using  Figure  1  'tqulva  .ent  CEP  Chart"  of  Reference  3. 

(U)  It  can  be  Inferred  free  the  above  results  that  one  of 

the  largest  factora  influencing  accuracy  ia  the  difference  in  fleers.  An 
examination  of  Learning  effects  on  accuracy  shows  that  both  flrera 
improved  considerably  during  the  course  of  tt  mats;  hosavar,  duo  to  tha 
Halted  sample  sices,  it  la  not  prudent  to  extrapolate  accuracy  estimates 
for  a  fully  trained  first, 

(U)  A  second  factor  lnfluancirg  accuracy  la  the  lack  of  a  desig¬ 

nated  target  center  (bulls •eye).  This  conclusion  la  fairly  obvioua  when 
tha  five-mater  end  IS-mater  results  are  compered.  The  explanation  Is 
almllarly  obvioua  in  that,  principally,  the  results  arm  contingent  on  the 
routine  proportions  of  the  sight  picture  to  the  target.  Moving  the  target 
further  euoy  Hus  the  effort  of  enabling  the  liter  to  better  discriminate 
between  the  renter  of  mass  and  the  center  of  the  targat  picture, 

(y)  It  should  be  clear  that  at  very  close  ranges  le  la 

virtually  impossible, or  at  least  very  difficult  to  discern  the  canter 
of  target  maee,  while  at  the  longer  ranges  the  exarclsw  becomes  •  practi¬ 
cality  -  especially  if  the  firer  haa  a  reasonable  amount  of  "tluc  on  target". 
He  confounding  afforded  by  stress  st«d  varying  target  exposure  tines 
particularly  at  the  closer  ranges,  inflate  the  elating  errors. 
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(U)  The  effect  of  alov  vereue  quick  fire  la  'very  clear,  and 

can  be  aafaly  compared  on  the  heals  of  agreement  In  performance  trends  when 
the  teat  parameter  fire  control  Is  changed  from  alow  to  quick  while  holding 
range  and  trigger  action  constant.  Both  firars  obtain  better  (smaller)  circles 
on  alow  fire,  single  action  at  five  (5)  meters.  The  glaring  improvement  at 
fifteen  me cars  by  both  firera  hea  bean  previoucly  explained. 

(C)  2*  Ballistic  Dispersion 

(C)  Tha  teat  provided  an  opportunity  to  estimate  the  pellet  dis- 

para ion  based  on  e  large  rvsnber  of  firings.  Tha  results  of  the  dispersion 
estimates  for  one-round  salvos  era  given  below  (table  entries  are  in  mils 
end  represent  one  linear  standard  deviation); 


3  Haters  IS  Meters 


Flrer 

♦  >  nase 

Horizontal 

YSSliSiL 

Horizontal 

Vertical 

Cloutier 

3.9 

6.4 

7.0 

6.9 

Cuntcr 

6.0 

6.3 

6.7 

8.5 

(C)  The  results  above  may  be  combined  to  give  an  estimated  CEP 

* 

of  7,3  mils  et  five  setere  range  and  8.6  mils  et  13  maters  range.  Alterna¬ 
tively,  the' estimated  average  extrema  spread  in  both  tha  horizontal  and 
vertical  directions  for  a  13-pellet  salvo  is  21,3  for  five  meters  range 
and  23.4  mils  for  13  miters  range. 
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(C)  8.  QSPR  Hit  Probability  (P^)  and  Comparison  with  for  the 

Caliber  .AS  Pistol  and  Che  Caliber  .38  Revolver 

(U)  The  Frenkford  Arsenal  (F/A)  salvo  kill  probability  model  was 

exercised  to  obtain  hit  probability  for  tha  weapons  and  ranges  of  Interest. 

The  salvo  kill  model  assumes  a  bivariate  normal  distribution  of  both  aiming 

and  ballistic  errors.  The  model  assumes  square  targets  to  take  advantage  of 

computational  symmetry.  A  single  or  line  (squad)  target  may  be  analyzed.  In 

this  Investigation  e  single  target  was  analyzed.  Principal  required  Inputs  to 

the  p tig ram  are; 

•  Aiming  errors 

e  Oalllstlc  errors 

•  Aim  point 

•  dumber  of  projectiles  In  salvo 

a  Attendant  projectile  characteristics  (Wt.,  elec,  etc.) 

(U)  The  aim  point  was  taken  st  the  center  of  the  target  to  be  consistent 

with  the  test  directive  <*  "elm  at  the  center  of  mast".  Aiming  and  ballistic 
errors  ere  taken  from  the  previous  section  for  the  QSPR  and  from  tha  tables 
below  for  the  caliber  ,A5  pistol  end  the  caliber  .38  revolver,  with  noted 
exception. 


Fire  Conrrol 

I  _ _ _ Slow  _ _ 

Timed 

Source 

M<1,  liato 

P  Met 

.tin. 

Xil 

Trig;,-  • 

Act  Ion 

Single 

.  ...  X.  ...... 

* 

. . .  '  y..  r. 

n 

X _ 

..  :.y__ 

rr 

X 

* 

y 

1.9 

2.3 

3 .  7 

3.7 

6 

10.9 

ntiubl 

2 

2 

*lablo  oo.rlfs  ero  mu'  linear  ot*faisrd  deviation, 


(C)  Table  VII.  Aiming  Error  Data  lor  the  Caliber  ,30  Revolver  (U) 
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Personnel 

Aim  Error 

0 

X 

a 

-  y 

Civilian 

Military 

3.5 

8.7 

3.7 

8.0 

♦Table  entriei  arc  one  linear 
standard  deviation. 


(G)  Table  VIII.  Aiming  Error  OeU  for  the  Caliber  .45  Piatol  (U) 
Range*  of  intereat  were  5  meter*  end  15  meters. 


(C)  8y  way  of  comparison  e  9.5  rail  elm  error  1«  cited  In  Reference  4 

for  the  caliber  .45  piatol  end  proficient  flrers  with  a  three  (3)  second 
target  exposure  time.  Thte  is  slightly  larger  then  the  error  date  of  Table  IJt 
which  we*  obtained  from  Kdgewood  Arsenal.  For  purposes  of  this  evaluation 
the  9,5  mil  error  was  used  for  '^uick-ftraM  aiming  arror  (QSPft  taste  alto‘.*od 
WKiraum  of  thra*  (3)  seconds  per  target  In  the  quick  fire  mode).  To  promote 
consistency  in  the  evaluation  the  timed  f Ira  aiming  errors  of  th*  caliber  .38 
revolver  are  assumed  synonomoua  with  quick  fir*  errors.  Errors  for  the  slow 
fire  condition  are  broken  into  the  dichotomy  of  civilian  personnel  and  military 
personnel  for  both  the  caliber  ,38  revolver  end  the  caliber  .43  pistol. 

(C)  ialltattc  dispersion  is  approximately  the  same  for  both  the  caliber 

•3fl  and  caliber  ,45  bullet.  For  this  Investigation  the  value  used  was 

<*x  *  »  •  l  «il. 

(C)  Results  of  the  hit  probability  investigation  arc  shown  in 

Table  IX. 
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(C)  Table  TX*  Stenary  ol  Weapon  Error  Data  and  Attendant  Hit  Probabliitie#  (U) 


(C)  F,  QSPR  Kill  Probabilities  (F,.)  and  Comparison  with  P  for  the 
Caliber  .43  Platol  and  the  Caliber  .36  Revolver 

(U)  The  Frankfort!  Araenal  aalvo  kill  probability  model  vac  exercised 

to  obtain  kill  probabilities  for  the  weapons  and  ranges  of  interest.  Since 
this  would  be  a  head-to*heed  comparison  between  weapons,  the  selection  of  a 
particular  atreaa  situation  is  academic.  Ordered  results  would  remain  un¬ 
changed  regardless  of  the  selection. 

(C)  The  3d  second  assault  criterion  was  used.  It  gives  reasonably 

large  conditional  kill  probabilities,  P  (helpful  whan  looking  for  small 
differences),  while  representing  fairly  a  stress  situation  for  piatoi  or 
revolver  employment.  A  summary  of  reaulta  for  the  kill  probebility  investi¬ 
gation  is  given  in  Table  X,  Additional  inputs  needed  for  the  kill  probebility 
model  ere  ee  follow*! 


Weapon 

Mv.ssle 

Velocity 

(ft/sec) 

Projectile  , 

We ight 

(grains)  . 

Wo .  of 
Projectiles 

In  Snlvn 

QSPR 

700 

7.3 

13 

Csl .  ,38  Rvvolntr 

835 

158 

1 

Cal.  ,43  Fi-.ol 

830 

230 

1 

.  -  --  i 

(C)  The  results  of  the  P,  investigation  are  easily  interpreted. 

»  The  kill  probability  of  the  QSPR  ie  higher  at  3  meters  than 
•ieher  the  caliber  .36  revolver  or  the  caliber  .43  pistol, 
and  this  is  shown  to  be  true  for  all  alait^  errors  computed 
for  the  QSPR  test  conditions. 
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•  If  the  errors  of  the  letter  of  tho  two  shooters  of  the 

QSPR  test  program  are  used  and  a  one-to-one  correspondence 
of  feet  conditions  end  available  caliber  .38  and  .4$  data 
are  compared,  than  again  the  QS Pit  exhibits  considerably 
more  kill  probability  et  the  IS  raters  range, 
a  In  short  the  QSPR  offers  considerable  lethality  improve¬ 
ment  over  both  the  caliber  .38  revolver  end  the  caliber  .45 
pistol  inside  the  ranges  of  interest. 
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(C)  Table  X.  SutflEiary  of  Weapon  Error  Dot*  and  Attendant  Kill  Probabilities 


REFERENCES 


tnot**UrJ(j«C.UV<OI 


1.  Log  and  Data  Rook,  LWL  Environmental  and  Accuracy  Teats  of  QSPR, 


2.  Memo,  E.  B.  Shank,  T4, £2,3.4  8  48/70,  dated  6  April  1972. 


3,  "Handbook  on  the  Use  of  che  Vlbartat*  Normal  Distribution  in 

Describing  Weapon  Accuracy,"  A.  D.  Groves,  BRL  Report  No.  1372, 
September  1961. 


4.  "Rifle,  Carbine  and  Pistol  Aiming  Error  as  a  Function  of  Target 

Exposure  Time,"  K,  L.  Yudovltch  and  T.  E.  Sterne,  BRL  Report 
No.  969,  December,  1955, 


94 


«**•**  .Ae» 


,m  lUlUM  S*»>,tNTiW  tln>l)S>»  \  (£*<*  >*•  at*  nb 


ti list Mfcji iS<h  Ail eiMkit  * 


Director  of  Defense,  Research  &  Domineering  1 

tX'panment  of  Defense 
WASH  DC  20310 

[director  3 

Defense  Advanced  Research  Projects  Agency 
WASH  DC  203 1 0 

I1QDA  (DARD-DDC)  4 

wash  ix:  20310 

IK) DA  (DARD  ARZ'C)  1 

WASH  DC  20310 

IKJDA  (DAR)-ZB)  1 

WASH  DC  20310 

HQDA  (DAMO-PI.W)  1 

WASH  PC  20310 

HQDA  (D  AMO -I  AM)  l 

WASHLX:  20310 

Commander  I 


US  Army  Materiel  Command 
ATTN;  AMCDL 
WASH  PC  20315 

Commander  3 

US  Army  Materiel  Command 
ATTN;  AMORD 
W  ASH  IX  20315 

Commander  1 

US  Army  Materiel  Command 
ATTN:  AMCKIM* 

WASH  1X3  211315 

Commander  1 

US  Armv  Cnmliat  IVvelopmentr  OommaiM 
ATTN:  *CIV.MS  1* 

Fort  llelvoir,  Va  220MX 


Commander 

US  Army  CDC  Special  UivraUons  Agency 
Fori  liragg,  NC  28307 

Commander 

US  Army  Ci)C  Combat  System!;  Ooup 
Fort  Leavenworth,  KS  6(027 

Commander 

US  Armv  CDC  Personnel  Logistics  Systems  Croup 
Fort  Lee,  VA  23801 

Commander 

US  Army  CIX)  Intelligence  &  Control  Systems  Group 
Fort  Uefvoir,  VA  220K) 

USACIX:  Liaison  Officer 
Aberdeen  Proving  Ground,  MO  21005 

Commander 

US  Army  Test  and  Evaluation  Command 
Aberdeen  Proving  Ground,  Ml)  21005 

,  Commander 

US  Armv  joim  !•'.  Kenm  Jv  (.Litter  for  Military  Assistance 
Fort  liragg,  NC  28307 

Commander 
US  Army  Vietnam 
ATI  N:  AVIltl) 

Al’O  San  Francisco  "6373 


Director  1 

OSD,  ARP  A  Rest  arch  8  Development  Field  Unit 
41*0  Svin  Francisco  96243 

Ov.mnaider-fn  '(Idef  I 

US  Army  i’aeilie 

AlO  San  Francisco  96558 

Commander  1 

Eighth  US  Armv 

aPO  San  F'raivet..eo  96.301 

Commander  I 

US  Anny  Lurupe 
ATTN;  ncsoos 
APO  Ne\>  Voik  09 Kit 


Commander 

US  Army  Udgewood  Arsenal 
ATTN:  SMUEA*TS*L 
Fdgewood  Arsenal,  MD  21010 

OS  Marine  Corps  Liaison  Officer 
Aberdeen  Proving  Ground,  MD  21005 

Coowtndsr 

U.  S.  Arsy  Saall  Aras  Syateoa  Agency 
Aberdeen  Proving  Ground,  KD  21005 

Coaaandsr 

US  Army  frenkford  Areenel 
ATTN :  Kr.  George  Sornheld 
Philadelphia,  PA  19137 

Director 

US  Arnty  Kusen  engineering  Laboratory 
Aberdeen  Proving  Ground,  KD  21005 

Coocender 

Aeronautical  Systei*  Divielon/SML 
ATTN i  I.TC  Brandt 
Wright  Patterson  Air  Force  Beee 
Ohio  45433 


Commander 
US  Army  Alaska 
A'lTN:  A  RAC 
AFOS'.a»tlo  98744 

Commander 
M  ASST  HR 

Fort  I tcxDd,  Tx  76544 
Commander 

US  MAC-T  &  U’SMAG-T 
ATTN:  MAORI) 

ARC)  San  Francisco  l)o546 

Senior  Standardiza .non  Representative 
US  Army  Standardization  Croup,  Australia 
cA>  .  aocrican  embassy 
ACJ  an  Francisco  Uo4(i4 

Senior  Strnda'  Jntation  Representative 
US  Amiv  Standardization  C.t  (nip,  UK 
Box  65 

ITO  New  York  095 1  u 

Senior  Standardization  Repn  sv  ut.itive 
US  Army  Standardization  Croup,  Canada 
Canadian  f  orces  Headquarters 
Ottawa,  4,  Canada 

Director 

Air  University  Library 

ATTN:  AUUH-64-572 

Maxwell  Air  Force  Ba*e,  AL  >(> 1 1 2 

Hntteiic  Memorial  Institute 
Tactieal  Teelimeal  Cent,  r 
Columlui.s  Laboratories 
50.5  Kinjt  Avenue 
Columbus  Oil  U2t>) 

IX'fcnnc  Documentation  Cv  liter  (AS  HA) 
Cameron  St.it  i«»n 
Alexandria,  VA  22314 

Commands  r 

AIkmiKvii  Pro'-in-.'  Ground 

AT1N;  STLAT-iL 

Alx'rdoen  I’roviiv*  Cronul.  MD  21005 


Uwlasslflsd 


Sec «mt* 


in  addition  to 
each  ttananit 
US/dm.  . 


U,  S.  Arny  Land  Wariare  laboratory 
Aberdeen  Proving  Ctound,  Maryland  21005 


I 


<W)  TM  U\  W*ep*i  MIC  •v4tw4t<X5  U  IM  »«MUl  *f  ?t«  M»«freR|fifc,  >i>  flMft  .>  T3* 

WMlI*  ©3  t\alwM les*  MUHN  tMt  |M  *•#***  ey*tf#  w»  v»ll  t««*Vy*4  ytitMfily  fca«tu*«  Om  lm  (irl*« 
Ml *•  | Mr*Utt4  Mta  •!  tM  vaepa*  titiftt  *My  t»—  — «'*  U  *44l| In  u  Ur  <.*+*+ \ 

f  #(C  ,  tto  »»*»»»  v4«  *M4  IM  MttHtf*  »Uu*M«m  **<  l»  He  )fttr«tl**W.  |o<M«  *3  tM*.  tM 

RHH*  *•  *•»  *l#l4Mt*4  IN  $*Ut,  l*MU*4*l\-<ry***  6»v«l«>g  (Ql  hO . 


a 


(V)  Mtm  ew»«l3i»«U|  e*^jl  Nj^iwii  (•  X^rUlT  Iff  Wifi  *i  v*«  MK«utiv  U  idifict  H>  y**y« 

MM  R^M^U  WM  4«ll^  iWlf?  WlflSr.lA,  RdlfU-.vleTly  |kM«  HfMlN  tllllHI, 

(V)  tM  -»/  (Mr  Mf4  H  ^•Iefe»l*e1  tM  UltHl  ol  tUfirfl  H4  MifoMliHR  *4  tN 

4*Ut.  i Mil* l  •  ***•*«  4»¥4ltttf  CU  U«  tnwiml  tew  •  Rn1H*rr»l« III*  **avMIWk,  t*  NHMfy  «f 

vefiilja  <w{xmm <  l«  «ff«yt  RW4«*ry  temilt«M  URtlrf  *f  »tl  i«»pi.RMi  t*  Miwft  f«|  Utility 

•3  IRtmtlH  h4  If  *«4tfy  MlRWl  IM  f«t|  |«R1«  HHjMHM  l««  f»|IMUtl|  UMioj  tyr  it  AIM  „ 


(\j)  !M  «!I*<C  ’jaysfMJ*  wwM*  »MR  iK'tmi  ?«v»*l*<  tMt  iV  «3*»ea  ••»(  Afc*T*Tfni*tT  wn  im 

c4t|<Nll  flit*!  pi*  C^rjy  IM  tM  ««M l teat  |  *  B*Ml-ytln*'  4*tt|«  •(  tlv*  Hr'»#lU*^4  ‘Mv*4*ry  if  h«1f*« 
RpM«t  MtR  MMCt  ll  tM  IMMfHHl 1 V  M.  ty*l4§  IMI  f»ivl**4  •  }0*(  lMf*SM  l«  llf4A(  yl»  3ftCt|r  IM  *||«l)MI«i 
MlMifiifl  IM  Mfwnlt,  *  Mi  *UK  tumi  |tt|«  IM  tM  ytMf  Nl  ?*y*«|U9*»4  *M 

«»^h<  «t  tM  MM  t(  IN  f*«M  to*  4l««cl  «*MM|  fry  IN  ltd*  pi*  *i  i*  w*tMi5*l  IwMtl  i— ,  TNw 
tf**lf*  t*yfeM**At*  HRellN  |«  NH  •  *14(14  ltU*b*>es»l  tM  «n+l*fa*At,  MHlNlt,  t+4  HtlfOlM 

UMI  NIM  I4tl4  V 18 1  IM*  H*t'**,  y 

(\)  Kte«v*«4  MMl  ♦*  »  «•  M  *  Mft  iM*  tM  IWIIloA  -**4  NllUf  a«-t*a&ty, 

k*  LM  «i^ryl*4t*Ck  <4  I*  pf«tt»4  Vilfsael,  t  rpt«v«dl  BlM  Ml**.  «M  b  *?»*•«  NwtliM  «**tMt« 

Rilk  p^MUn  wn  NltviM  1*1  (MINI  IMI  ttlll, 

(U)  m “*l  HUH  «(  fwt't  Mill  V«N  i**«£v*I4P  ty  Wl  t»  tvlinit  IM  Hltltlllty  M  lf(lllivi«M«  *4  «M 
**?(*  MIimi  *f  tM  #*t#  i^wl  IN  * Rl  l#t| Illy  *t  IN  iM  I<4v*||Im  t«  M  l^tUMI 

*4  tM*  •*«(•  I*  IN  *ml  INI  tM  QIPt  *41#**  yMUlfilll  MtMUty  lA*tr4*4M  Ntt  iM 

cRlllse  >>*  HmM*  IM  tM  ftllNv  .It  pl*t*l  IM I4»  tM  Hi*t  p4  IN*(IH. 


DO  .’”."..1473  '"‘■* 

o»®»* t0?«iii*0» 


7 1  *  C*  I  JT«  #  ittJV 1 


Woi  33-X- 


